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1.0 INTRODUCTION AND ORGANIZATIONAL STRUCTURE
“Working together to protect onr environment and improve our health”
Pace Analvtical Services Inc. - Mission Statement
Introduction te PASI

Pace Analytical Services, Inc. (PASI) is a privately held, full-service analytical testing firm operating a
nationwide system of laboratories. PASI offers extensive services beyond standard analytical testing,
inchiding: bioassay for aquatic foxicity, air toxics, industrial hygiene testing, explosives, high resolution mass
spectroscopy (including dioxins, furans and coplanar PCB’s), radiochemical analyses, product testing,
pharmaceutical testing, field services and mobile laboratory capabilities. PASI has implemented a consistent
Quality System in each of its laboratories and service centers. In addition, the company utilizes an advanced
data management system that is highly efficient and allows for flexible data reporting. Together, these sysiems
ensure data reliability and superior on-time performance. This document defines the Quality System and
QA/QC protocols.

Our goal is to combine our expertise in laboratory operations with customized solutions to meet the specific
needs of our cusiomers.

Statement of Purpose

To meet the business needs of our customers for high quality, cost-effective analytical measurements and
services.

Quality Policy Statement and Geals of the Quality System

The PASI management is comimitied to maintaining the highest possible standard of service for our
customers by following a documented quality system. The overall objective of this guality system is to
provide reliable data through adherence to rigorous quality assurance policies and guality control
procedures as documented in this Quality Assurance Manual.

All personnel within the PASI network are required to be familiar with all facets of the quality system and
implement these policies and procedures in their daily work. This daily focus on quality is applied with
initial project planning, continued through all field and laboratory activities, and is ultimately included in
the final report generation.

PAST management demonstrates its commitment to quality by providing the resources, inciuding facilities,
equipment and personnel to ensure the adherence to these documented policies and procedures and to
promote the continuous improvement of the quality system. All PASI personnel comply with all current
applicable state, federal, and industry standards (such as the NELAC and 18O 17025 standards).

Pace Analytical Services Core Values

INTEGRITY

VALUE EMPLOYEES

KNOW OUR CUSTOMERS

HONOR COMMITMENTS
FLEXIBLE RESPONSE TO DEMAND
PURSUE OPPORTUNITIES
CONTINUOUSLY IMPROVE

® ¢ ® & & © 9
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PAST's fundamental ethical principles are as follows:

e  Each PAS! employee is responsible for the propriety and consequences of his or her actions.

e EHach PASI employee must conduct all aspects of Company business in an ethical and strictly legal
manner, and must obey the laws of the United States and of all localities, states and nations where
PAST does business or seeks to do business.

¢  FEach PASI employee must reflect the highest standards of honesty, integrity and fairness on behalf of
the Company with customers, suppliers, the public, and cne another.

Strict adherence by each PASI employee to this Code of Ethics and to the Standards of Conduct is
essential to the continued vitality of PASL

Failure to comply with the Code of Ethics and Standards of Conduct will result in disciplinary action up to
and including termination and referral for civil or criminal prosecution where appropriaie. An employee
will be notified of an infraction and given an opportunity to explain, as prescribed under current
disciplinary procedures.

Standards of Conduct

1.1.1

1.1.3

Data Integrity

The accuracy and infegrity of the analytical results produced at PAS] are the cornerstones of the
company. Lack of data integrity is an assault on our most basic values and puts PAS] and its
employees at grave financial and legal risk. Therefore, employees are to accurately prepare and
maintain all technical records, scientific notebooks, calculations and databases. Employees are
prohibited from making false entries or misrepresentations of data (e.g., dates, calculations, results or
conclusions).

Managerial staff must make every effort to ensure that personnel are free from any undue pressures
that may affect the quality or integrity of their work; including commercial, financial, over-
scheduling and working condition pressures.

Confidentiality

PASI employees must not (directly or indirectly) use or disclose confidential or proprietary
information except when in connection with their duties at PASI. This is effective over the course of
empioyment and for a period of two vears thereafter,

Confidential or propristary information, belonging to either PASI and/or its customers, inciudes but
is not limited fo test results, trade secrets, research and development matters, procedures, methods,
processes and standards, company-specific techniques and equipment, marketing and customer
information, inventicns, materials composition, etc.

Conflict of Interest

PASI employees must avoid situations that might involve a conflict of inferest or appear questionable
to others. The employee must be careful in two general areas:

e Participation in activities that conflict or appear to conflict with PASI responsibilities.

e  Offering or accepting anything that might influence the recipient or cause another perscn to
believe that the recipient may be influenced. This includes bribes, kickbacks or iliegal
payments.
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Employees are not to engage in outside business or economic activity relating to a sale or purchase
by the Company. Other guestionable activities include service on the Board of Directors of a
competing or supplier company, significant ownership in a competing or supplier company,
employment for a competing or supplier company or participation in any outside business during the
employee’s work hours.

1.14  Compiiance

All employees are required 1o read, understand and comply with the various components of the
standards listed in this document. As confirmation that they understand this responsibility, each
employee is required to sign an acknowledgment form {either hardcopy or in electronic database)
armually {or as revisions become finalized} that becomes part of the employee’s permanent record.
Employees wili be held accountable for complying with the Quality Systems as summarized in the
Quality Assurance Manual.

Laboratory Organization

The PASI Corporate Office centralizes company-wide accounting, business development, financial
management, human resources development, information systems, marketing, quality, safety, and training
activities. PASI’s Director of Quality, Safety & Training is responsible for assisting the development,
implementation and monitoring of quality programs for the company. See Attachment IIB for the
Corporate Organizational structure.

Each laboratory within the system operates with local management, but all share common systems and
receive support from the Corporate Office.

A General Manager {GM) supervises cach regional laboratory, Some operations may have an Assistant
General Manager (AGM) in situations where the General Manager is responsible for multiple laboratory
facilities and is not necessarily in the facility on a regular basis. Quality Managers (QM) at each lab report
directly to their General Manager (or Assistant General Manager) but receive guidance and direction from the
Director of Quality, Safety & Training.

The General Manager bears the responsibility for the laboratory operations and serves as the final, local
authority in all matters. In the absence of the General Manager (and an Assistant General Manager), the
Quality Manager serves as the next in command. He or she assumes the responsibilities of the GM until the
GM is available o resume the duties of their position. In the absence of the GM and QM, management
responsibility of the laboratory is passed fo the Technical Director — provided such a position is identified —
and then to the most senior department manager until the return of the GM or QM. The most senior
departient manager in charge may include the Client Services Manager or the Administrative Business
Manager at the discretion of the General Manager.

A Technical Director who is absent for a period of time exceeding 15 consecutive calendar days shall
designate another fuil-time staff member meeting the qualifications of the technical director to temporarily
perform this function. The laboratory General Manager or Quality Manager has the authority to make this
designation in the event the existing Technical Director is unable to do so. [f this absence exceeds 65
consecutive calendar days, the primary accrediting authority shali be notified in writing,

The Quality Manager has the responsibility and authority to ensure the Quality System is implemented and
followed at all times. In circumstances where a laboratory is not meeting the esiablished level of quality or
following the pelicies set for in this Quality Assurance Manual, the Quality Manager has the authority to halt
laboratory operations should he or she deern such an action necessary. The QM will immediately
communicate the halting of operations 1o the GM and keep him or her posted on the progress of corrective
actions, In the event the GM and QM are not in agreement as to the need for the suspension, the Chief
Operating Officer and Director of Quality, Safety and Training will be called in to mediate the situation.
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Under the direction of the General Manager, the technical staff of the laboratory is generally organized into the
following functional groups:

Organic Sample Preparation
Wet Chemistry Analysis
Metals Analysis
Volatiles Analysis
Semi-volatiles Analysis
Radiochemical Analysis
Product Testing

* Equipment Maintenance
Microbiology

Appropriate support groups are present in each laboratory. The actual organizational structure for PAST —
Pittsburgh is listed in Attachment IIA. In the event of a change in General Manager, Quality Manager or
Technical Director(s), the laboratory will notify its accrediting authorities and revise the organizational chart
in the Quality Assurance Manual (QAM) within 30 days. For changes in Department Managers or
Supervisors or other laboratory personnel, no notifications will be sent to the laboratory’s accrediting
agencies; changes to0 the organizational chart will be updated during or prior to the annual review process.
Changes or additions in these key personnel wili also be noted by the additional signatures on the QAM Local
Approval page. In any case, the QAM will remain in effect until the next scheduled revision.

Laboratory Job Descriptions
1.1.5  Senior General Manager

1. Oversees all functions of all the operations within their designated region.
Oversees the development of local General Managers within their designated region.

3. Oversees and authorizes personnel development including staffing, recruiting, training,
workload scheduling, employee retention and motivation.

4. Oversees the preparation of budgets and staffing plans for all operations within their
designated region.

5.  Ensures compliance with all applicable state, federal and industry standards,

1.1.6  General Manager

[

Oversees all functions of the operations.

2. Authorizes personnel development including staffing, recruiting, training, workload

scheduling, employee retention and motivation.

Prepares budgets and staffing plans.

4. Monitors the Quality Systems of the laboratory and advises the Quality Manager
accordingly.

5. Ensures compliance with all applicable state, federal and industry standards.

L

1.8.2  Assistant General Manager / Operations Manager

In the absence of the GM, performs ali duties as listed above for the General Manager.
Oversees the daily production and quality activities of the department.

Manages department and works with staff to ensure department objectives are met.

Works with other departments to ensure capacity and customer expeciations are accurately
understood and met.

5. Works with General Manager to prepare appropriate budget and staffing plans for the
department,

_.hmm»—n
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6. Responsible for prioritizing personnel and production activities within the department.
7. Performs formal and informal performance reviews of departmental staff.

Quality Manager

1. Oversees the laboratory Quality Systems while functioning independently from laboratory
operations. Reports directly to the General Manager.

2. Monitors Quality Assurance policies and Quality Control procedures to ensure that the

laboratory achieves established standards of quality.

Maintains records of quality contro} data and evaluates data quality.

Conducts periodic internal audits and coordinates external audits performed by regulatory

agencies or customer representatives.

Reviews and maintains records of proficiency testing resuits.

Maintains the document control system

Assists in development and tmplementation of appropriate training programs.

Provides techmical support to laboratory operations regarding methodology and project

QA/QC requirements.

9.  Maintains certifications from federal and state programs.

10. Ensures compliance with all applicable state, federal and industry standards.

11. Maintains the laboratory training records, including those in the Leaming Management
System (LMS).

B
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Technical Director

Monitors the standards of performance in quality assurance and quality control data

. Monitors the validity of analyses performed and data generated.

3. Reviews tenders, contracts and QAPPs to ensure the laboratory can meet the data quality
objectives for any given project

4. Serves as the general manager of the laboratory in the absence of the GM, AGM and QM.

5. Provides techmical gumidance in the review, development and wvalidation of new

methodologies.

B gt

Admiristrative Business Manager

Responsible for financial and administrative management for the entire facility.

Provides input relative to tactical and strategic planning activities.

Organizes financial information so that the facility is run as a fiscaily responsible business.

Works with staff to confirm that appropriate processes are put in place to track revenues and

expenses.

5. Provide ongoing financial information to the General Manager and the management team so

they can better manage their business.

Utilizes historical information and trends to accurately forecast future financial positions.

7. Works with management to ensure that key measurements {mileposts) are put in place to be
utilized for tread analysis—this will include personnel and supply expenses, and key revenue
and expense ratios.

8. Works with General Manager to develop accurate budget and track on an ongoing basis,

G, Works with entire management team fo submit complete and justified capital budget requests
and to balance requests across departments.

10. Works with project management team and administrative support staff o ensure timely and

accurate invoicing.

I L2 P —

I

Client Services Manager

1. Oversees all the day 1o day activities of the Client Services Department which includes
Project Management and, possibly, Sample Control.



1.8.7

1.8.8

1.8.8

1.8.9

Quality Assurance Manual
Revision: 12.0
Page 10 of 75

Responsible for staffing and all personnel management related issues for Client Services.
Serves as the primary senior consultant to customers on all project related issues such as set
up, initiation, execution and closure.

Performs or is capable of performing all duties listed for that of Project Manager.

Project Manager

e

% =1 Ov

e

Coordinates daily activities including taking orders, reporting data and analvtical results.
Serves as the primary technical and administrative liaison between customers and PASI.
Communicates with operations staff to update and set project priorities.

Provides resulfs to customers in the requested format (verbal, hardcopy, electronic, etc.).
Works with customers, laboratory staff, and other appropriate PASI staff to develop project
statements of work or resolve problems of data quality.

Responsibie for solicitation of work requests, assisting with proposal preparation and project
initiation with customers and maintain customer records.

Mediation of project schedules and scope of work through communication with internal
resources and management.

Responsible for preparing routine and non-routine quotations, reports and technical papers.
Interfaces between customers and management personnel to achieve customer satisfaction.
Manages large-scale complex projects.

Supervises less experienced project managers and provide guidance on management of
complex projects.

Arranges bottle orders and shipment of sample kits to customers.

Verifies login information relative to project reguirements and field sample Chains-of-
Custody.

Project Coordinator

i

P

Responsible for preparation of project specifications and provides technical/project support,
Coordinates project needs with other department sections and assists with proposal
preparation. :
Prepares routine proposals and invoicing.

Responsibie for scanning, copying, assembling and binding final reports.

Other duties inciude filing, maintaining forms, process outgoing mail, maintaining training
database and data entry.

Department Manager/Supervisor

1.

bl

Oversees the day-to-day preduction and quality activities of their assign department.

Ensures that quality assurance and quality control criteria of analytical methods and projects
are satisfied.

Assesses data qualify and takes corrective action when necessary.

Approves and releases technical and data management reports,

Ensures compliance with all applicable state, federal and industry standards,

Group Leader/Supervisor

—

Trains analysts in laboratory operations and analytical procedures.

Crganizes and schedules analyses with consideration for sampie holding times.

Implements data verification procedures by assigning data verification duties to appropriate
personnel.

Evaluates instrument performance and supervises instrument calibration and preventive
malnienance programs.

Reports non-compliance situations to laboratory management including the Quality
Manager.
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Laboratory Analyst

1. Performs detailed preparation and analysis of samples according to published methods and
laboratory procedures,

2. Processes and evaluates raw data obtained from preparation and analysis steps.

3. Generates final results from raw data, performing primary review against method criteria.

4. Monitors quality control data associated with analysis and preparation. This includes
examination of raw data such as chromatograms as well as an inspection of reduced data,
calibration curves, and laboratory notebooks.

5. Reports data in LIMS, authorizing for release pending secondary approval.

6. Conducts routine and non-routine maintenance of equipment as required.

7. Performs or is capable of performing all duties associated with that of Laboratory
Techaician.

Laboratory Technician

B

Prepares standards and reagents according to published methods or in house procedures.
Performs preparation and anafytical steps for basic laboratory methods.

Works under the direction of a Laboratory Analyst on complex methodologies.

Assists Laboratory Analysts on preparation, analytical or data reduction steps for complex
methodologies. :

Monitors quality contro} data as required or directed. This includes examination of raw data
such as chromatograms as well as an inspection of reduced data, calibration curves, and
laboratory notebooks.

Field Technician

1. Prepares and samples according fo published methods, PASI Quality Assurance Manual
and/or customer directed sampling objectives.

2. Capable of the collection of representative environmental! or process related air samples.

3. Use computer software to compile, organize, create tables, create graphics and write test
reports.

4. Reviews project documentation for completeness, method compliance and contract
fulfillment.

5. Train less experienced environmental technicians and provide guidance on sampling and
analysis.

6. Responsible for project initiation and contact follow-up,

7. Develop sampling plans and prepare test plan documents.

Field Analyst

1. Analyzes field samples according to published methods, PASI Quality Assurance Manual
and/or customer directed sampling objectives.

2. Capable of the collection and analysis of representative environmental or process related air
samples.

3. Proficient in a variety of analytical tests; specificaily on-site gas-phase organic and inorganic
compounds by extractive fourier transform infrared speciroscopy (FTIR).

4. Train less experienced staff and provide guidance on FTIR sampling and analysis.

5. Assist in reporting tasks and project thanagement responsibilities.

6. Perform back-up support for manager tasks such as reporting needs and customer concerns.

Sample Management Personnel

i.

Signs for incoming samples and verifies the data entered on the Chain-of-Custody forms.

Quality Assurance Manual
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2. Enters the sample information into the Laboratory Information Management System {LIMS)
for tracking and reporting.

3. Stages samples according to EPA requirements.

4. Assists Project Managers and Coordinators in filling bottle orders and sample shipmenis.

1.8.15 Systems Administrator or Systems Manager

Assists with the creation and maintenance of electronic data deliverables (EDDs).
Coordinates the installation and use of all hardware, software and operating systems.
Performs troubleshooting on all aforementioned systems.

Trains new and existing users on systems and system upgrades.

Maintains all system security passwords.

Maintains the electronic backups of alt computer sysiems.

oL

1.8.16 Safety/Chemical Hygiene Officer

Maintains the Iaboratory Chemical Hygiene Plan,

Plans and implements safety policies and procedures.

Maintains safety records,

Organizes and/or performs safety training.

Performs safety inspections and provides corrective/preventative actions.
Asststs personnel with safety issues (e.g. personal protective equipment).

R S

1.8.17 Waste Coordinator

1. Evaluates waste streams and helps to select appropriate waste transportation and disposal
companies,

2. Maintains complete records of waste disposal including waste manifests and state reporis.

3. Assists in training personnel on waste-related issues such as waste handling and storage,
waste container labeling, proper satellite accumulation, secondary containment, ete.

4. Conducts a weekly inspection of the waste storage areas of the lab,

Training and Orientation

Each new employee receives a five part orientation: human resources, ethics and data integrity, safety, Quality
Systems, and departmental.

The human resources orientation includes benefits, salary, and company policies. All records are stored with
Human Resources.

The ethics and data integrity training covers the obligations of each employee to ensure the defensibility of
laboratory data. Employees are provided with general policies related to ethics in the laboratory and specific
examples of improper practices that are unacceptable in any PASI facility. The employee is trained to make
the right decisions with regards to laboratory practices and where to go for answers in circumstances where
they may be unclear as to the correct protocol.

The safety orientation includes an in-depth review of the PASI Chemical Hygiene Plan/Safety Plan, which are
consistent with the requirements of OSHA's Hazard Comniunication Program (29 CFR. 1910.1200) and other
pertinent regulations.

The Quality Systems orientation provides the new employee with information through an introduction to the
Quality Assurance Manual and SOPs, acceptable record keeping practices, and the individual's responsibility
to data quality. Quality Systems training is reinforced with the new emplovee as specific topics are covered
during the departmental or analytical method training. Quality Systems training will address policies and
practices that ensure the quality and defensibility of the analytical data. These topics include but are not
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limited to traceability of measurements, method calibration, calibration verification, accuracy, precision and
uncertainty of measurements, corrective actions, documentation and root cause analysis.

The new employee's Department Supervisor provides the employee with a basic understanding of the role of
the laboratory within the structure of PAST and the basic elements of that individual's position.

Supervised training uses the following techniques:

Hands-on training

Training checklists

Lectures and training sessions

Method-specific training

Conferences and seminars

Short courses

Specialized training by ipstrument manufacturers
Proficiency testing programs.

Group Supervisors/Leaders are responsible for providing documentation of training and proficiency for each
employee under their supervision. The employee’s training file indicates what procedures an analyst or a
technician is capable of performing, either independently or with supervision. The files also include
documentation of continuing capability (see Section 3.4 for details on Demonstration of Capability
requirements). Training documentation files for each person are maintained by the Quality Office either in
hardeopy format or within the Leaming Management System (LMS).

All procedures and training records are maintained and available for review during laboratory audits. These
procedures are reviewed/updated periodically by lab management. Additional information can be found in
SOPPGH-C-002 Training of Laberatory Personnel or its equivalent revision or replacement.

Laboratory Safety

It is the policy of PASI {0 make safety and health an integral part of daily operations and to ensure that all
employees are provided with safe working conditions, personal protective equipment, and requisite
training to do their work without injury. Each employee is responsible for his/her own safety by
complying with established company rules and procedures. These rules and procedures as well as a more
detailed description of the employees’ responsibilities are contained in the corporate Safety Manual and
Chemical Hygiene Plan.

Security and Confidentiality

Security is maintained by controlled access to laboratory buildings. Exterior doors to laboratory buildings
remain etther locked or continuously monitored by PASI staff. Posted signs direct visitors to the reception
office and mark all other areas as off limits to unauthorized personnel. All visitors to the facility must sign the
Visitor’s Logbook maintained by the receptionist. A staff member will accompany them during the duration of
their stay on the premises unless the GM, QM or TD specify otherwise. In this instance, the siaff member will
escort the visitor back to the reception area at the end of histher visit where he/she signs out. The last staff
member {0 leave their department for the day should ensure that all outside access points to that area are
secure.

Additional security is provided where necessary, e.g., specific secure areas for sample, data and customer
report storage, as requested by customers or cases where national security is of concern. These areas are
lockable within the facilities, or are in secure offsite storage. Access is limited to specific individuals or their
designees. Security of sample storage areas is the responsibility of the Sample Custodian, Security of samples
and data during analysis and data reduction is the responsibility of Group Supervisors. Security of customer
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report archives is the responsibility of the Client Services Manager. These secure areas are locked whenever
these individuals or their designees are not present in the facility.

Access to designated laboratory sample storage focations is limited to authorized personnel only. Provisions
for lock and key access are provided. No samples are to be removed without proper authorization, If
requested by customer or contract, samples are not to be removed from secure storage areas without filling out
the associated internal Chain-of-Custody records.

Standard business practices of confidentiality are applied to all documents and information regarding customer
analyses. Specific protocols for handling confidential documents are described in PASI SOPs. Additional
protocols for internal identification of samples and data by number only are implemented as required under
contract specific Quality Assurance Project Plans (QAPPs).

All information pertaining to a particular customer, including national security concerns will remain
confidential. Data will be released o outside agencies only with written authorization from the custormer or
where federal or state law requires the company to do so (i.e. federal or state subpoena).
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2.0 SAMPLE CUSTODY
Sampling Support
Each individual PASI laboratory provides shipping containers, sample containers (including applicable

chemical preservatives), custody documents, and field quality control samples {e.g., trip blanks) to support
field-sampling events. Guidelines for sample container types, preservatives, and holding times for a

~ variety of methods are listed in Aftachment VIII. Note that all analyses listed are not necessarily

performed at all PAST and there may be additional laboratory analyses performed that are not included in
these tables. PASI — Pittsburgh may provide pick-up and delivery services to their customers when
needed.

Any sampling activities conducted by laboratory fleld personnel are conducted with the expectation that
they will be made for routine monitoring purposes, unless specifically stated to the contrary prior to the
field investigation. Therefore, the use of proper sampling procedures cannot be overemphasized. The
collection of representative samples depends upon:

e  Ensuring that the samples taken are representative of the material or mediwm being

sampled;

¢  Using proper sampimg, sample handling, preservation, and quality control
techniques;

¢ Properly identifying the collected samples and documenting their collection in field
records;

s Maintaining sample chain-of-custody; and
» Protecting the collected samples by properly packing and transporting them to the
laboratory for analysis.

Field Services Division

Pace Analytical has a large Field Services Division which is based in their Minneapolis facility as well as
limited field service capabilities in some of the other facilities. Field Services provides comprehensive
nationwide service offerings including:

Stack Testing

Ambient Air

CEM Certification Testing

Air Quality Moniforing

Onsite Analytical Services- FTIR and GC

Real-time Process Diagnostic/Optimization Testing
Wastewater, Groundwater and Drinking Water Monitoring
Storm water and Surface Water Monitoring

Soil and Waste Sampling

° Mobile Laboratory Services

The Fieid Services Division operates under the PASI Corporate Quality System, with applicable and
necessary provisions to address the activities, methods, and goals specific 1o Field Services for a unit
specific Quality Program. All procedures and methods used by Field Services are documented in
Standard Operating Procedures and Procedure Manuals.

Project Initiation

Prior to accepting new work, the laboratory reviews performance capability. The laboratory establishes
that sufficient resources (personnel, equipment capacity, analytical method capability, etc.} are available
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to complete the required work. The customer needs and data quality objectives are defined and
appropriate environmental test methods are assured to meet customer’s requirements by project managers
or sales representative. Project Managers review laboratory certifications. Members of the management
staff review current instrument capacity, personnel availability and training, anaiytical procedures
capability and projected sample load. Management then informs the sales and client services personnel
whether or not the laboratory can accept the new project via written correspondence, email, and/or daily
operations meetings.

The laboratory maintains records of all such reviews, including discussions with customers. Routine
analytical project documentation of quotes, notes, dates, initials and/or recordings is maintained in a
project folder by project management. Conditions for new and more complex contracts are determined by
the General Managers and sales representatives. Quality Management is consulted on technical
requirements and operations staff provides input on volume capacities. Fvidence of these reviews is
maintained in the form of awarded Request for Proposals (RFPs), signed quotes or contracts, and a
Customer Relationship Management (CRM) database. If a review identifies a potential mismatch between
customer requirements and laboratory capabilities and/or capacities, Pace will specify its level of
commitment by listing these exceptions to the requirements within the RFP, quote or contract.

Additional information regarding specific procedures for reviewing new work requests can be found in
SOP S-ALL-Q-006 Review of Analytical Requests ot its equivalent revision or replacement.

Chain-Of-Custody

A chain-of-custody (COC) (see Attachment VII) document provides the legal documentation of samples
from time of collection to completion of analysis. Importance is stressed on completeness of COCs.
PASI has implemented Standard Operating Procedures to ensure that sample custody traceability and
responsibility objectives are achieved for every project.

Field personnel or client representatives complete a chain-of-custody form for all samples, Samples are
received by the laboratory accompanied by these forms.

If sample shipments are not accompanied by the correct documentation, the Sample Receiving depariment
notifies a Project Manager. The Project Manager then obtains the correct documentation/information from the
customer in order for analysis of sampies to proceed.

The sampler is responsible for providing the following information on the chain-of-custody form:

Customer project name

Project location or number

Field sample number/identification
Date and time sampled

Sampie type (matrix)

Preservative

Requested analyses

Sarnpler signature

Relinquishing signature

Date and time relinquished

Sampler remarks (if applicable)
Custody Seal Number (if applicable)
Regulatory Program Designation
The state where the samples were collected to ensure all applicable state requirements are met
Turnaround time requested
Purchase order number
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The record is filled out completely and legibly with indelible ink. Errors are corrected by drawing a single line
through the injtial entry and initialing and dating the change. All transfers of samples are recorded on the
chain-of-custody in the “relinquished” and “received by” sections. All information except signatures is
printed.

Additional information can be found in SOP PGH-C-001 Sample Management or its equivalent revision
or replacement,

Sample Acceptance Policy

I accordance with regulatory guidelines, PASI complies with the foflowing sample acceptance policy for
all samples received.

If the sampies do not meet the sample receipt acceptance criteria outlined below, the iaboratory is required
to document all non-compiiances, contact the customer, and either reject the samples ar fully document
any decisions to proceed with analyses of samples which do not meet the criteria. Any results reporied
from samples not meeting these criteria are appropriately qualified on the final report.

All samples must:

¢  Have unique customer identification that are clearly marked with durable waterproof labels on the
sample containers and that match the chain of custody.

e Have clear documentation on the chain of custedy related to the location of the sampling site with the

time and date of sample collection,

Have the sampler’s name and signature

Have the requested analyses clearly marked

Have clear documentation of any special analysis requirements (data deliverables, etc.);

Be in appropriate sample containers with clear documentation of the preservatives used.

Be correctly preserved unless method allows for laboratory preservation,

Be received within holding time. Any samples with hold times that are exceeded will not be

processed without prior customer permission. _

»  Have sufficient sample volume to proceed with the analytical testing. If insufficient sample volume is
received, analysis will not proceed without customer approval.

¢ Be received within appropriate temperature ranges - not frozen but =6°C SN D jnlegg program
requirements or customer contractual obligations mandate otherwise “*™*_ The cooler temperature
is recorded directly on the COC and the SCUR. Samples that are delivered to the lab immediately
after collection are considered acceptable if there is evidence that the chilling process has been
started, for example by the arrival of the samples on ice. If samples arrive that are not compliant with
these temperature requirements, the customer wili be notified. The analysis will NOT proceed unless
otherwise directed by the customer. If less than 72 hours remain in the hold time for the analysis, the
analysis may be started while the customer is contacted to avoid missing the hold time. Data wili be
appropriately qualified on the final report,

Note 1: Temperature will be read and recorded based on the precision of the measuring device. For
example, temperatures obtained from a thermometer graduated to 0.1°C will be read and recorded to
+0,1°C. Measurements obtained from a thermometer graduated to 0.5°C will be read to +0.5°C.
Measurements read at the specified precision are not to be rounded down to meet the =6°C limit (i.e.
6.2°C rounded and recorded as 6°C).

Neote 2: Some microbiology methods allow sample receipt temperatures of up to 10°C. Consult the
specific method for microbiology samples received above 6°C prior to initiating corrective action for
out of temperature preservation conditions.
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Upon sample receipt, the following items are also checked and recorded:

L ]

Presence of custody seals or tapes on the shipping containers
Sample condition: Intact, broken/leaking

Sample holding time

Sample pH when required

Appropriate containers

Samples for drinking water analysis that are improperly preserved, or are received past holding time, are
rejected at the time of receipt, with the exception of VOA samples that are tested for pH at the time of
analysis. '

Additional information can be found in SOPPGH-C-001 Sample Management or its equivalent revision
or replacement.

Sample Log-in

After sample inspection, all sample information on the chain-of-custody is entered into the Laboratory
Information Management System (LIMS).

This permanent record docaments receips of all sample containers including:

Customer name and contact
Customer number

Pace Analytical project number
Pace Analytical Project Manager
Sample descriptions

Due dates

118t of analyses requested

Date and time of lab receipt
Field ID code

Date and time of collection

Any comments resulting from inspection for sample rejection
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All sampies received are logged imto the LIMS system within one working day of receipt. Sample login may
be delayed due to customer clarification of analysis needed, correciive actions for sample receipt non-
conformance, or other unusual circumstances. If the time collected for any sample is unspecified and Pace is
unable fo obtain this information from the customer, the laboratory will use 08:00 as the fime sampied. Al
hold times will be based on this sampling time and qualified accordingly if exceeded.

The Laboratory Information Management System (EPIC Pro) automatically generates a unique identification
number for each sample created in the system, The LIMS sample number follows the general convention of
BB-XXXXX-YYY. The BB represents the laboratory identification within Pace’s laboratory network. The 5
digit “X” number represents the project number followed by a 3 digit sample number, The project number is
a sequential number that is assigned as a new project is created, The sampie number corresponds to the
number of samples submitted by the client. In addition to the unique sample ID, there is a sample container
1D that consists of the sample number, the container type {(ex. BPI1), and bottle 1 of Y, where Y represent
the total number of containers of that particular type. Together the sample LIMs number and sample
container ID munber create a unigue barcode encryption that can be linked to the sample analysis requested
by the ciient. This unique identification number is placed on the sample container as a durable fabel and
becomes the link between the iaboratory’s sample management system and the client’s field identification; it
will be a permanent reference number for all future interactions.

Sampie labels are printed from the LIMS system and affixed to each sample container.
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Samples with hold times that are near expiration date/time may be sent directly to the laboratory for analysis
at the discretion of the Project Manager and/or General Manager. '

Additional information can be found in SOP PGH-C-001 Sample Maragement or its equivalent revision
or replacement.

Sample Storage
2.7.1  Storage Conditions

Samples are stored away from all standards, reagents, or other potential sources of
contamination. Samples are stored in a manner that prevents cross-contamination (e.g. volatile
samples are stored separate from other sampies). All sample fractions, extracts, ieachates and
other sample preparation products are stored in the same manner as actual samples or as
specified by the analytical method.

2.77.2  Temperature Monitoring

Samples are taken to the appropriate storage location (ambient, refrigerator, freezer) immediately
after sample receipt and check-in procedures are completed. All sample storage areas are located
in limited access areas and are monitored to ensure sample integrity,

The temperature of each refrigerated storage area is maintained at =6 C unless state or program
requirements differ. The temperature of sach freezer storage area is maintained at < - 10°C
unless state or program requirements differ. The temperature of each storage area is monitored
and recorded each workday. If the temperature falls outside the acceptable limits, the following
corrective actions are taken and appropriately documented:

e  The temperature is rechecked after two hours to verify temperature exceedance. Corrective
action is initiated if necessary.

¢  The Quality Manager and/or laboratory management are notified if the problem persists.

e The samples are relocated to a proper environment if the temperature cannot be maintained
after corrective actions are implemented.

¢ The affected customers are notified.

*  Documentation is provided on analytical report.

2.7.3  Hazardous Materials

Pure product or potentiafly heavily contaminated samples are tagged as "hazardous" or "lab
pack" and are stored separately from other samples.

2774  Foreign/QGuarantined Soils
Depending on the soii disposal practices of the laboratory, foreign soifs and soils from USDA
regulated areas are segregated. The USDA requires these samples to be incinerated or sterilized

by an approved treatment procedure.

Additional information can be found in SOP PGH-C-001 Sample Management or its equivalent revision
or replacement.
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Sample Protection

PASI laboratory facilities are operated under controlled access to ensure sample and data integrity.
Visitors must register af the front desk and be properly escorted.

Samples are removed from storage areas by designated personnel and returned to the storage areas, if
necessary, immediately after the required sample quantity has been taken.

Upon custoiner request, additional and more rigorous chain of custody protocols for samples and data can
be mmpiemented. For example, some projects may require complete documentation of sample custody
within the secure laboratory.

Additional information can be found in SOPPGH-C-001 Sample Management or its equivalent revision
or replacement.

Subcontracting Analytical Services

Every effort is made to perform chemical analyses for PASI customers within the laboratory that receives the
samples. When subcontracting to a laboratory other than the receiving laboratory (inside or outside the PASI
network} becomes necessary, a preliminary verbal communication with an appropriate laboratory is
undertaken, Customers are notified in writing of the lab’s intention to subcontract any portion of the testing to
another laboratory. Work performed under specific protocols may invelve special considerations.

Prior to subcontracting sampies to a laboratory outside Pace Analyiical, the potential sub-contract faboratory
will be pre-qualified by verifying that the subcontractor meets the following criteria:

e All certifications required for the proposed subcontract are in effect,

e  Sufficient professional liability and other required insurance coverage is in effect, and

¢ Is not involved in legal action by any federal, state, or iocal government agency for data integrity issues
and has not been convicted in such investigation at any time during the past 5 years.

Additional information can be found in SOP S-ALL-Q-027 Evaluation & Qualification of Vendors or its
equivalent revision or replacement. The contact and preliminary arrangements are made between the PASI
Protect Manager and the appropriate subcontract laboratory personnel. The specific terms of the subcontract
laboratory agreement include:

Method of analysis

Number and type of samples expected
Project specific QA/QC requirements
Deliverables required

Laboratory certification requirement
Price per analysis

Turnaround fime requirements
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Chain-of-custody forms are generated for samples requiring subcontracting fo other laboratories. Sample
recetving personnel re-package the samples for shipment, create a transfer chain-of-custody form and
record the following information:

Pace Analytical Laboratory Number

Matrix

Requested analysis _

Special mstructions (quick turn-around, required detection or reporting limits, unusual information known
about the samples or analytical procedure).

s Signature in "Relinquished By"
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All subcontracted sample data reports are sent to the PASI Project Manager.

Any Pace Analytical work sent to other labs within the PASI network is handied as subcontracied work {also
known as inter-regional) and all final reports are labeled clearly with the name of the laboratory performing
the work. Any non-NELAC work is clearly identified. PASI will not be responsible for analytical data if the
subcontract laboratory was designated by the customer.

Additional information can be found in SOP S-ALL-Q-017 Subcontracting Samples or its equivalent
revision or replacement.

Sample Retention and Disposal

Samples (and sample by-products) must be retained by the laboratory for a period of time necessary to
protect the integrity of the sample or sample by-product (e.g. method holding time) and to protect the
interests of the laboratory and the customer.

Unused portions of samples are retained by each laboratory based on program or customer requirements
for sample retention and storage. The sample retention time is a minimum of 45 days from receipt of the
samples. Samples requiring storage beyond this time due to special requests or contractual obligations
will not be stored under temperature controlled conditions unless the laboratory has sufficient capacity and
their presence does not compromise the integrity of other samples.

After this period expires, non-hazardous samples are properly disposed of as non-hazardous waste,

The preferred method for disposition of hazardous samples is to return the excess sampie to the customer. If
it is not feasible to return samples, or the customer requires PASI to dispose of excess sampies, PASI will
arrange for proper disposal by an approved centractor.

Additional information can be found in PGH-C-017 Waste Management and Disposal and PGH-C-001
Sample Management or their equivalent revisions or replacements.
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3.0 ANALYTICAL CAPABILITIES
Analytical Method Sources

PASI laboratories are capable of analyzing a full range of environmental samples from a variety of matrices,
including air, surface water, wastewater, groundwater, soil, sediment, biota, and other waste products. The
latest valid editions of methodologies are applied from regulatory and professional sources including EPA,
ASTM, USGS, NIOSH, and State Agencies. Section 11 of this manual is a representative listing of general
analytical protocol references. PAST digcloses in writing to it customers and regulatory agencies any
mstances in which modified methods are being used in the analysis of samples.

In the event of a customer-specific need, instrumentation constraint or regolatory requirement, PASI
iaboratories reserve the right to use valid versions of methods that may not be the most recent edition
available.

Analytical Method Documentation

The primary form of documentation of analytical methods is the Standard Operating Procedure {(SOP).
SOPs contain pertinent information as to what steps are required by an analyst to successfully perform a
procedure. The required contents for the SOPs are specified in the company-wide SOP for Preparation of
SOPs (S-ALL-Q-001).

The SOPs may be supplemented by other training materials that further detail how methods are
specifically performed, This training material will undergo periodic, documented review along with the
other Quality System documentation,

Analytical Method Validation

It some situations, PASI develops and validates methodelogies that may be more applicable fo a specific
problem or objective. When non-standard methods (e.g. methods other than EPA, NIOSH, ASTM, AOQAC,
ete.) are required for specific projects or analytes of interest, or when the laboratory develops a method, or
modifies a standard method, the laboratory validates the method prior to applying it to customer samples.
Method validity is established by meeting criteria for precision and accuracy as established by the data quality
objectives specified by the end user of the data. The laboratory records the validation procedure, the results
obtained and a statement as to the usability of the method. The minimum requirements for methiod validation
inciude determination of the limit of detection and limit of quantitation, evaluation of precision and bias, and
evaluation of selectivity of each analyte of interest.

Demonstration of Capability (B0C)

Analysts complete an initial demonstration of capability (IDOC) study prior to performing a method or
when there is a change in instrument type, personnel or test method (when a defined ‘work celf’ isin
operation, the entire work cefl must meet the criteria). The mean recovery and standard deviation of each
analyte, taken from 4 replicates of g guality control standard is calculated and compared 1o method criteria
(if availabie)} or established lab criteria for evaluation of acceptance. Each laboratory maintains copies of
all demonstrations of capability and corresponding raw data for future reference and must document the
acceplance criteria prior to the analysis of the DOC. Demonstrations of capability are verified on an
annual basis.

Alternative demonstration of capability procedures may be used for IDOC for methods that den’t lend
themselves to the “4 replicate”™ approach. For methods that only measure precision, the precision of four
laboratory duplicate pairs will be assessed. The relative percent differences must be within the method
acceptance limits. For procedures like TCLE or SPLP, the analyst will demonstrate making the buffered
solution and performing the tumbling process. The trainer or supervisor will sign-off on demonstration of
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capability of the tumbling process. Additional demonstration of capability options will be specified in
Section 14 — Method Performance of the applicable method SOP.

For Continuing Demonstrations of Capability, the laboratories may use Performance Testing (PT) samples
or any of the approaches utilized for IDOCs. For methods or procedures that do not lend themselves to
the “4 replicate” approach, the demonstration of capabiiity requirements will be specified in Section 14 —
Metheod Performance of the applicable SOP.

Regnlatory and Method Compliance

PAST understands that expectations of our customers commoniy include the assumption that laboratory data
will satisfy specific regulatory requirements. Therefore PASI attempts to ascertain, prior to beginning 2
project, what applicable regulatory jurisdiction, agency, or protocols apply to that project. This
information is also required on the Chain-of-Custody submitted with samples.

PASI makes every effort to detect regulatory or project plan inconsistencies, based upon information from the
customer, and communicate therm immediately to the customer in order to aid in the decision-making process.
PASI will not be liable if the customer chooses not to follow PASI recommendations.

It is PASI policy to disclose in a forthright manner any detected noncompliance affecting the usability of data
produced by our laboratories. The laboratory will notify customers within 30 days of fully characterizing the
nature of the nonconformance, the scope of the nonconformance and the impact it may have on data usability.
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4.0 QUALITY CONTROL PROCEDURES
Data Integrity System

The data integrity system at PAST provides assurances to management that a highly ethical approach is being
applied to all planning, training and implementation of methods. Dhata integrity s crucial to the success of our
company and Pace Analytical is committed to providing a culture of quality throughout the organization. To
accomplish this goal, PAST has implemented a data integrity system that encompasses the following four
requirements;

1. A data integrity training program: Standardized training is given to each new emplovee and a yearly
refresher is presented to ali employees. Key topics within this training include:

Need for honesty in analytical reporting

Process for reporting data integrity issues

Specific examples of unethical behavior and improper practices

Diocumentation of non-conforming data that is still usefu) to the data user

Consequences and punishments for unethical behavior
o Examples of monitoring devices used by management to review data and systems

2. Signed data integrity documentation for all employees: This includes a quiz following the Fthics training
session and written agreement to abide by the Code of Ethics and Standards of Conduct explained in the
employee manual The quiz along with the employee’s electronic signature of agreement are maintained
within the Learning Management System.

3. In-depth, periedic monitoring of data integrity: Including peer data review and validation, internal data
audits, proficiency testing studies, etc.

4. Documentation of any review or investigation into possible data integrity infractions. This
documentation, including any disciplinary actions invelved, corrective actions taken, and notifications to
customers must be available for review for lab assessors and must be retained for a minimum of five
years.

Q0 0CoOo

PASI management makes every effort to ensure that personnel are free from any undue pressures that affect
the quality of their work including commercial, financial, over-scheduling, and working condition pressures.

Corporate management also provides all PASI facilities a mechanism for confidential reporting of data
integrity issues that ensures confidentiality and a receptive environment in which all employees are
comfortable discussing items of ethical concern. The anonymous message line is monitored by the Corporate
Director of Quality, Safety and Training who will ensure that all concerns are evaluated and, where necessary,
brought to the attention of executive management and investigated. The message line voice mail box is
available at 612-607-6427.

Method Blank

A method blank is used to evaluate contamination in the preparation/analysis system. The method blank
is processed through all preparation and analytical steps with its associated samples,

A method blank is processed at a minimum frequency of 1 per preparation batch. In the case of a method
that has no separate preparation step (e.g. volatiles), a method blank is processed with no more thas 20
samples of & specific matrix performed by the same analyst, in the same method, using the same standards
or reagents.

The method biank consists of a matrix similar to the associated samples that is known to be free of the
analytes of interest. Laboratories will characterize a representative matrix as “clean” if the matrix
contains corntaminants at less than ¥ the laboratory’s reporting limit.

Each method blank is evaluated for contamination. The source of any contamination is investigated and
documented corrective action is taken when the concentration of any target anaiyte is detected above the
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reporting limit and is greater than 1/10 of the amount of that analyte found in any associated sampie.
Corrective actions inciude the re-preparation and re-analysis of all the samples (where possible} along
with the full set of required quality control samples. Data qualifiers must be applied to any result reperted
that is associated with a contaminated method blank.

Deviations made from this pelicy must be approved by the Quality Manager prior to release of the data.
Laboratory Contrel Sample

The Laboratory Control Sample (L.CS) is used to evaluate the performance of the entire analytical system
including preparation and analysis.

An LCS is processed at a minimum frequency of 1 per preparation batch. In the case of a method that has
nto separate preparation step (e.g. volatiles), an LCS will be processed with no more than 20 samples of a
specific matrix performed by the same analyst, in the same method, using the same standards or reagents.

The LCS consists of a matrix similar to the associated samples that is known to he free of the analytes of
interest that is then spiked with known concentrations of target analytes.

The LCS contains all analytes specified by a specific method or by the customer or regulatory agency
{which may include full list of target compounds, with certain exceptions. These exceptions may include
analyzing only specific Aroclors when PCB analysis is requested or not spiking with all EPA Appendix
compounds when a full Appendix list of compounds is requested). In the absence of specified
components, the lab will spike with the following compounds: '

e  For multi-peak analytes (e.g. PCBs, technical chlordane, toxaphene), a representative
standard will be processed.
e For methods with long lists of analytes, a representative number of target analytes may be
chosen. The following criteria is used fo determine the number of LCS compounds used:
o For methoeds with 1-10 target compounds, the lab will spike with alf compounds
o For methods with 11-20 target compounds, the lab will spike with at least 10
compounds or 80%, whichever is greater
o  For methods with greater than 20 compounds, the lab will spike with at least 16
compounds.

The LCS is evaluated against the method defauit or laboratory-derived acceptance criteria. Method
default control limits will be used until the laboratory has a minimum of 20 (preferably greater than 30)
data points from which to derive internal criteria. Any compound that is outside of these limits is
considered to be ‘out of control” and must be qualified appropriately. Any associated sample containing
an ‘out-of-control” compound must either be re-analyzed with a successful LCS or reported with the
appropriate data qualifier. '

For LCSs containing a large number of analytes, it is statistically likely that a few recoveries will be
outside of control limits. This does not necessarily mean that the system is out of conirol, and therefore no
corrective action would be necessary (except for proper documentation). NELAC has allowed for a
minimum number of marginal exceedances, defined as recoveries that are beyond the LCS control limiis
(3X the standard deviation) but less than the marginal exceedance limits (4X the standard deviation}. The
number of allowable exceedances depends on the number of compounds in the LCS. If more analyte
recoveries exceed the LCS control limits than is allowed (see below) or if any one analyte exceeds the
marginal exceedance limits, then the LCS is considered non-compliant and corrective actions are
necessary. The number of allowable exceedances is as follows:

e >90 analytes in the LCS- 5 analytes
e 71-90 analyies in the LCS- 4 analytes
¢ 51-70 analytes in the LCS- 3 analyies
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e 31-50 analytes in the LCS- 2 analytes
¢ 11-3C analytes in the LCS- 1 anaiyte
¢ <11 apalytes in the LCS- no analytes allowed out)

A matrix spike (MS) can be used in place of a non-compliant LCS in a batch as long as the MS passes the
LCS acceptance criteria (this is a NELAC allowance). When this happens, full documentation must be
made avaiiable to the data user. If this is not allowed by a customer or regulatory body, the associated
samples must be rerun with a compliant LCS (if possible) or reported with appropriate data gualifiers.

Deviations made from this policy must be approved by the Quality Manager prior to release of the data.
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A matrix spike (MS) is used to determine the effect of the sample matrix on compound recovery for a
particuiar method. The information from these spikes is sample or matrix specific and is not used to
determine the acceptance of an entire batch (see LCS).

A Matrix Spike/Matrix Spike Duplicate (MS/MSD) set is processed at a frequency specified in a
particular method or as determined by a specific customer. This frequency will be specified in the
applicable method SOP or customer QAPP. In the absence of such requirements, an MS$/MSD set is
routinely analyzed once per every 20 samples per general matrix (i.e. soil, water, biota, etc.) per method.

The MS and MSD consist of the sample matrix that is then spiked with known concentrations of target
analytes. Lab personnel spike customer samples that are specifically designated as MS/MSD samples or,
when no designated samples are present in a batch, randomly select samples to spike that have adequate
sample volume or weight. Spiked samples are prepared and analyzed in the same manner as the original
samples and are selected from different customers if possible.

The MS and MSD contain all analytes specified by a specific method or by the customer or regulatory
agency. In the absence of specified components, the lab will spike with the same number of compounds
as previously discussed in the LCS section.

The MS and MSD are evaluated against the method or laboratory-derived criteria. "Any compound that is
outside of these limits is considered to be ‘out of control’ and must be qualified appropriately. Baich
acceptance, however, is based on method blank and 1.CS performance, not on MS/MSD recoveries. The
spike recoveries give the data user a better understanding of the final results based on their site-specific
information.

A matrix spike and sample duplicate will be performed instead of a matrix spike and matrix spike
duplicate when specified by the customer or method.,

Deviations made from this policy must be approved by the Quality Manager prior to release of the data.
Surrogates

Swirogates are compounds that reflect the chemistry of target analytes and are typically added to samples
for organic analyses to monitor the effect of the sample matrix on compound recovery.

Surrogates are added to each customer sample (for organics), method blank, L.CS and MS prior to
extraction or analysis. The surrogates are evaluated against the method or laboratory-derived acceptance
criteria. Any surrogate compound that is outside of these limits is considered to be ‘cut of control’ and
must be qualified appropriately. Samples with surrogate faitures are typically re-extracted and/or re-
analyzed to confirm that the out-of-control value was caused by the matrix of the sample and not by some
other systematic error. An exception to this would be samples that have high surrogate values but no



Quality Assurance Manual

" _PaceAnalytical Resisio: 120

4.6

4.7

4.8

4.9

4.1¢

reportable hits for target compounds. These samples would be reported, with a qualifier, because the
implied high bias would not affect the final results.

Deviations made from this policy must be approved by the Quality Manager prior to release of the data.
Sample Duplicate

A sample duplicate is a second portion of sample that is prepared and analyzed in the laboratory along
with the first portion. It is used to measure the precision associated with preparation and analysis. A
sample duplicate is processed at a frequency specified by the particular method or as determined by a
specific customer.

The sample and duplicate are evaluated against the method or laboratory-derived criteria for relative
percent difference (RPD). Any duplicate that is cutside of these limits is considered to be ‘out of contrel’
and must be qualified appropriately.

Deviations made from this policy must be approved by the Quality Manager prior to release of the data.
Internal Standards

Internal Standards are method-specific analytes added to every standard, method blank, laboratory control
sample, mairix spike, matrix spike duplicate, and sample at a known concentration, prior to analysis for
the purpose of adjusting the respense factor used in quantifying target analytes. At a minimum, the
laboratory wili follow method specific guidelines for the treatment of internal standard recoveries as they
are related to the reporting of data.

Deviations made from this policy must be approved by the Quality Manager prior to release of the data.
Field Blanks

Field blanks are blanks prepared at the sampling site in order to monitor for contamination that may be
present in the environment where samples are collected. These field quality control samples are often
referenced as field blanks, rinseate blanks, or equipment blanks. The lab analyzes these field blanks as
normal samples and informs the customer if there are any target compounds detected above the reporting
limit.

Trip Blanks

Trip blanks are blanks that originate from the laboratory as part of the sampling event and are used to
monitor for contamination of samples during transport. These blanks accompany the empty sample
containers to the field and then accompany the collected samples back to the lab. These blanks are
routinely analyzed for volatile methods where ambient background contamination is likely to occur.

Limit of Detection (LOD)

PASI laboratories are required to use a documented procedure to determine a limit of detection (LOD) for
each analyte of concern in each matrix reported. All sample-processing steps of the preparation and
anatytical methods are included in this determination. For any test that does not have a valid LOD,
sampie results below the limit of quantitation (LOQ) cannot be reported.

The LOD is initiaily established for the compounds of interest for each method in a clean matrix with no
target analytes present and no interferences at a concentration that would impact the results. The LOD is
then determined every time there is a change in the test method that affects how the test is performed or
when there has been a change in the instrument that affects the sensitivity. If required by customer,
method or acereditation bedy, the LOD will be re-established annually for all applicable methods.
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Unless otherwise noted, the method used by PASI laboratories to determine LODs is based on the Method
Detection Limit (MDL) procedure outlined in 40 CFR Part 136, Appendix B. Where required by
regulatory program or customer, the above referenced procedure will be foliowed.

Where specifically stated in the published method, LODs (or MDLs) will be performed at the listed
frequency.

The validity of the LOD must be verified by detection (a value greater than zero) of the analytes in a QC
sample in each quality system matrix. The QC sample must contain the analyte at no more than 3X the
LOD for a single analyte test and 4X the LOD for multiple analyte tests. This verification must be
performed on each instrument used for sample analysis and reporting of data. The validity of the LOD
must be verified as part of the LOD determination process. This verification must be dane prior to the use
of the LOD for sample analysis.

An LOD study is not required for any analyte for which spiking solutions or quality control samples are
not available (e.g. temiperature).

The LOD, if required, shall be verified annually for each quality system matrix, technelogy and analyte.
In lieu of performing full LOD (MDL) studies annually, the lab can verify the LOD (MDL) on an annual
basis, providing this verification is fully documented and does not contradict other customer or program
requitements that the lab must follow. The requirements of this verification are:

¢ The spike concentration of the verification must be no more than 3X times the LOD for
single analyte tests and 4X the LOD for multiple analyte tests.

e The lab must verify the LOD on each instrument used for the reporting of sample data.

*  The lab must be able to qualitatively identify all target analytes in the verification standard
(distinguishable from noise).

Additional information can be found in SOP §-ALL-Q-004 Method Detection Limit Studies or its
equivaient revision or replacement.

4.11 Limit of Quaniitation (LOQ)

A Timit of quantitation (LOQ) for every analyte of concern must be determined. For PASI laboratories,
this LOQ is referred to as the RL, or Reporting Limit. This RL is based on the lowest calibration standard
concentration that is used in each initial calibration. Resulis below this level are not allowed to be
reported without qualification since the results would not be substantiated by a calibration standard. For
methods with a determined LOD, results can be reported out below the LOQ but above the LOD if they
are properly qualified (e.g. J flag).

There must be a sufficient buffer between the LOD and the limit of quantitation (LOQ). The LOQ must
be higher than the LOD.

To verify the LOQ, the Taboratory will prepare a sample in the same matrix used for the I.CS. The sample
will be spiked with target analytes at the conceniration{s) equivalent to or less than the RL{s). This
sample must undergo the routine sample preparation procedurs including any routine sample cleanup
steps. The sample is then analyzed and the recovery of each target analyie determined. The recovery for
each target analyte must meet the laboratories current control {imits.

Additional information can be found in SOP S-ALL-(}-004 Method Detection Limit Studies or its
equivalent revision or replacement.
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Estimate of Uncertainty

PAST laboratories can provide an estimation of uncertainty for results generated by the laboratory. The
estimate quantifies the error associated with any given result at a 95% confidence interval. ‘This estimate
does not include bias that may be associated with sampling. The laboratory has a procedure in place for
making this estimation. In the absence of a regulatory or customer-specific procedure, PASI laboraiories
base this estimation on the recovery data obtained from the Laboratory Control Spikes. The uncertainty is
a function of the standard deviation of the recoveries multiplied by the appropriate Student’s t Factor at
95% confidence. Additional information pertaining io the estimation of uncertainty and the exact manner
in which it is derived are contained in the SOP PGH-C-021Measurement of Uncertainty or its equivalent
revision or replacement.

The measurement of uncertainty is provided only on request by the customer, as required by specification
or regutation and when the result is used to determine conformance within a specification limit.

Proficiency Testing (PT) Studies

PASI faboratories participate in the NELAC-defined proficiency testing program. PT samples are
obtained from approved providers and analyzed and reported at a minimum of two times per year for the
relevant fields of testing per matrix.

The lab mitiates an investigation whenever PT results are deemed ‘unacceptable’ by the PT provider, All
findings and corrective actions taken are reported to the Quality Manager. A corrective action plan
(inchuding re-analysis of similar samples) is initiated and this report is sent to the appropriate state
accreditation agencies for their review.

PT samples are treated as typical customer samples, utilizing the same staff, methods, equipment,
facilities, and frequency of analysis. PT samples are included in the laboratory’s normal analytical
processes and do not receive extraordinary attention due to their nature,

Comparison of analytical results with anyone participating in the same PT study is prohibited prior to the
close of the study,

Additional information can be found in SOP S-ALL-Q-010 PE/PT Program or its equivalent revision or
replacement.

Rounding and Significant Figures

In general, the PASI laboratories report data to no more than three significant digits. Therefore, all
measurements made in the analytical process must reflect this level of precision. In the event that a
parameter that contributes to the final result has less than three significant figures of precision, the final
result must be reported with no more significant figures than that of the parameter in question. The
rounding rules listed below are descriptive of the LIMS and not necessarily of any supporting program
(Excel, etc.).

Rounding

PASE-Pittsburgh follows the odd / even guidelines for rounding numbers:

+  Ifthe figure following the one to be retained is less than five, that figure 1s dropped and the retained
ones are not changed {with three significant figures, 2,544 is rounded to 2.54).

+  If'the figure foliowing the ones to be retained is greater than five, that figure is dropped and the last
retained one is rounded up (with three significant figures, 2.546 is rounded to 2.55).



Quality Assurance Manual

/ 4'4,ﬂ,,.ﬁé/ZeAnalyﬁcalm Revision. 12.0

Page 30 of 75
/

i

. I the figure following the ones to be retained is five and if there are no figures other than zeros
beyond that five, then the five is dropped and the last figure retained is unchanged if it is even and
rounded up if it is odd (with three significant figures, 2.525 is rounded to 2.52 and 2.5335 is rounded to
2.54).

Significant Digits

PASI-Pittsburgh follows the following convention for reporting to a specified number of significant
figures. Unless specified by federal, state or focal requirements or on specific request by a customer, the
laboratory reports:

»  Values > 10 — Reported to 3 significant digits
»  Values = 10 — Reported to 2 significant digits
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5.0 DOCUMENT MANAGEMENT AND CHANGE CONTROL
51 Deocument Management

Additional information can be found in SOP S-ALL-Q-002 Document Management or its equivalent
revision or replacement.

Pace Analytical Services, [ne. has an established procedure for managing documents that are part of the
quality system. The list of managed documents includes, but is not limited to, Standard Operating
Procedures, Quality Assurance Manuals, quality policy statements, training documents, work-processing
documents, charts, posters, memoranda, notices, forms, software, and any other procedures, tables, plans,
ete. that have a direct bearing on the quality system.

A master list of all managed documents is maintained at each facility identifying the current revision
status and distribution of the controlled documents. This establishes that there are no invalid or obsolete
documents in use in the facility. Ali documents are reviewed periodically and revised if necessary.
Obscelete documents are systematically discarded or archived for audit or knowledge preservation
purposes.

Each managed document is uniquely identified to include the date of issue, the reviston identification,
page numbers, the total number of pages and the issuing authorities. For complete information on
document numbering, refer to SOP S-ALL-Q-003 Document Numbering.

As an alternative to the hard copy system of controlled documents, secured elfectronic copies of contrelled
documents may be maintained on the local or wide-area network (LAN or WAN). These document files
must be read-only for all personnel except the Quality Department and system administrator. Other
requirements for this system are as follows:

¢  Electronic documents must be readily accessible to all facility employzes,
e [Electronic documents (i.e. pdf”s) must be locked from printing. All hardcopy SOPs must be obtained
from the Quality Department.

5.1.1  Quality Assurance Manual (QAM)

The Quality Assurance Manual is the company-wide document that describes all aspecis of the
quality system for PASI. The base QAM template is distributed by the Corporate Quality
Department to cach of the regional Quality Managers, The regional management personnel
modify the necessary and permissible sections of the base template and submit those
meodifications to the Corporate Director of Quality for review. Once approved and signed by
both the CEQ and the Director of Quality, the General Manager, Quality Manager and Technical
Director(s} sign the Quality Assurance Manual. Each regional Quality Manager is then in charge
of distribution to employees, external customers or regulatory agencies and maintaining a
distribution list of controlied document copies. The Quality Assurance Manual template is
reviewed on an annual basis by all of the PASI Quality Managers and revised accordingly by the
Director of Quality, Safety and Training.

5.1.2  Standard Operating Procedures (SQOPs)

SOPs fall into two categories: company-wide documents (starting with the prefix S-ALL-) and
facility-specific documents (starting with the individual facility prefix).

The purpose of the company-wide SOPs is to establish policies and procedure that are common
and applicabie 1o all PASI facilities. Company-wide SOPs are document-controlled by the
corperate quality office and signed copies are distributed to all of the regional Quality Managers.
The regional management personnel sign the company-wide SOPs. The regional Quality
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Manager is then in charge of distribution to employees, external customers or regulatory agencies
and maintaining a distribution list of controlled document copies.

Regional PASI facilities are responsible for developing facility-specific SOPs applicable to their
respective facility. The regional facility develops these facility-specific SOPs based on the
corporate-wide SOP template. This template is written to incorporate a set of minimum method
requirements and PASI best practice requirements. The regional facilities may add to or modify
the corporate-wide SOP template provided there are no contradictions to the minimum method or
best practice requirements. Facility-specific SOPs are controiled by the regional Quality
Manager according to the corporate document management policies.

SOPs are reviewed every two years at a minimum (a more frequent review may be required by
state or federal agencies or customers). A review of the document does not necessarily constitute
a re-issue of a new revision. Documentation of this review and any applicablé revisions are made
in the last section of each SOP. This provides a historical record of al! revisions.

All copies of superseded SOPs are removed from general use and the original copy of each SOP
is archived for audit or knowledge preservation purposes, This ensures that all PASI employees
use the most current version of each SOP and provides the Quality Manager with a historical
record of each SOP.

Additional information can be found in SOP S-ALL-Q-001 Preparation of SOPs or its
equivalent revision or replacement.

5.2 Document Change Contrel

Changes to managed documents are reviewed and approved in the same manner as the original review,
Any revision to a document requires the approval of the applicable signatories. After revisions are
approved, a revision number is assigned and the previous version of the document is officialty retired.
Copies may be kept for audit or knowledge preservation purposes.

All controlled copies of the previous document are replaced with controiled copies of the revised
decument and the superseded copies are destroyed or archived. All affected personnel are advised that
there has been a revision and any necessary training s scheduled.
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6.0 EQUIPMENT AND MEASUREMENT TRACEABILITY

Each PASI facility is equipped with sufficient instrumentation and support equipment to perform the
relevant analytical testing or field procedures performed by each facility, Support equipment inclades
chemical standards, thermometers, balances, disposable and mechanical pipettes, etc. This section details
some of the procedures necessary to maintain traceability and perform proper calibration of
instrumentation and suppest equipment. See Attachment I for a list of equipment currently used at the
PASI-Pittsburgh facility.

Standards and Traceability

Each PAS] facility retains all pertinent information for standards, reagents and chemicals fo assure
traceability to a national standard. This includes documentation of purchase, receipt, preparation and use.

Upon receipt, all purchased standard reference materials are recorded into a standard logbock or database
and assigned a unique identification number. The entries include the facility’s unique identification
number, the chemical name, manufacturer name, manufacturer’s identification numbers, receipt date and
expiration date. Vendor’s certificates of analysis for all standards, reagents, or chemicals are retained for
future reference.

Subsequent preparaticns of intermediate or working solutions are also documented in a standard Joghook
or database. These entries include the stock standard name and lot number, the manufacturer name, the
solvents used for preparation, the solvent lot number and manufacturer, the preparation steps, preparation
date, expiration dates, preparer’s initials, and a unigue PASI identification number. This number is used
in any applicable sample preparation or analysis logbook so the standard can be traced back to the
standard preparation record. This process ensures traceability back to the national standard.

All prepared standard or reagent containers include the PAST identification munber, the standard or
chemical name, the date of preparation, the date of expiration, the concentration with units, and the
preparer’s initials. This ensures traceability back to the standard preparation loghook.

If a second source standard is required to verify an existing calibration or spiking standard, this standard is
purchased from a different supplier. If no second source is available, a second standard from a different
lot may be purchased from the same supplier if the lot can be demonstrated as prepared independently
from other lots.

Additional information concerning standards and reagent traceability can be found in the SOP $-ALL-()-
025 Standard and Reagent Preparation and Traceability or its equivalent revision or replacement.

General Analytical Instrument Calibration Procedures

All types of support equipment and instrumentation are calibrated or checked before use to ensure proper
functioning and verify that the iaboratory’s requirements are met. All calibrations are performed by, or under
the supervision of, an experienced analyst at scheduled intervals against either certified standards traceahle o
recognized national standards or reference standards whose values have been statistically validated.

Calibration standards for each parameter are chosen to establish the linear range of the instrument and must
bracket the concentrations of those parameters measured in the samples. The lowest calibration standard is the
lowest concentration for which quantitative data may be reported. Data reported below this level is considerad
to have less certainty and must be reported using appropriate data qualifiers (e.g. ¥ flag) or explained in a
narrative. The highest calibration standard is the highest concentration for which quantitative data may be
reported. Data reported above this level is considered to have less certainty and must be reported using
appropriate data qualifiers (¢.g. E {lag) or explained in the narrative. Any specific method requirement for
number and type of calibration standards supersedes the general requirement. Instrument and method specific
calibration criteria are explained within the specific analytical standard operating procedures for each facility.
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Instrumentation or support equipment that cannot be calibrated to specification or is otherwise defective is
clearly labeled as out-of-service until it has been repaired and tested to demonstrate it meets the laboratory’s
specifications. All repair and maintenance activities including service calls are documented in the
maintenance log. Equipment sent off-site for calibration testing is packed and transported to prevent breakage
and is in accordance with the calibration laboratory’s recommendations.

In the event that recalibration of a piece of test equipment indicates the equipment may have been
malfunctioning during the course of sample analysis, an investigation is performed. The results of the
investigation along with a summary of the information reviewed are documented and maintained by the
Quality Manager. If the investigation indicates sample results have been impacted, the customer is notified
within 30 days. This allews for sufficient investigation and review of documentation to determine the impact
on the analytical results. Instrumentation found to be consistently out of calibration is either repaired and
positively verified or replaced.

Raw data records are retained to document equipment performance. Sufficient raw data is retained to
reconstruct the instrument calibration and explicitly connect the continuing calibration verification to the
initial calibration,

6.2.1  General Organic Calibration Procedures

Calibration standards are prepared at a maininoum of five concentrations for organic analyses.
Results from all calibration standards must be included in constructing the calibration curve with the
following exceptions:

e The lowest level calibration standard may be removed from the calibration as long as the
remaining number of concentration levels meets the minimum established by the method and
standard operating procedure. For multi-parameter methods, this may be done on an individual
analyte basis. The reporting limit must be adjusted to the lowest concentration incladed in the
calibration curve.

¢ 'The highest level calibration standard may be removed from the calibration as long as the
remaining nurober of concentration levels meets the minimum established by the method and
standard operating procedure. For multi-parameter methods, this may be done an individuna}
analyte basis. The upper limit of quantitation must be adjusted to the highest concentration
included in the calibration curve. '

¢  Multiple points from either the high end or the low end of the calibration curve may be excluded
as long as the remaining points are contiguous n nature and the minimum number of levels
remain as established by method or standard operating procedure. The reporting fimit or
quantitation range, which is appropriate, must be adjusted accordingly.

e Results from a concentration level between the lowest and highest calibration levels can be
excluded from the calibration curve for an acceptable cause with approval from the responsible
department supervisor if the results for all analytes are excluded and the peint is replaced by re-
analysis. Re-analysis must occur within the same 12 hour tune time period for GC/MS
methodologies and within 8 hours of the initial analysis for non-GC/MS methodologies. All
samples analyzed prior o the re-analyzed calibration curve point must be re-analyzed after the
calibration curve is completed.

Initial calibration curves are evaluated against appropriate statistical models as required by the
analytical methods. Curves that do not meet the appropriate criteria require corrective action that
may include re-running the initial calibration curve, All initial calibrations are verified with a
standard obtained from a second manufacturer or second lot from the same manufacturer if the lot
can be demonstrated as prepared independently from other lots prior to the analysis of sampies.
Sample resulis are quantitated from the initiaf calibration unless otherwise required by regulation,
method, or program.
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The calibration curve is periedically verified by the analysis of a mid-level continuing calibration
verification {CCV) standard during the course of sample analysis. Calibration verification is
performed at the beginning and end of each analytical batch (except if an internal standard is used
only one verification at the beginning of the batch is needed), whenever it is expacted that the
analytical system may be out of calibration, if the time period for calibration has expired, or for
analytical systems that contain a calibration verification requirement. This verification standard rmst
meet acceptance criteria in order for sample analysis to proceed.

In the event that the CCV does not meet the acceptance criteria, a second CCV may be injected as
part of the diagnostic evaluation and corrective action investigation. If the second CCV is
acceptable, the analytical sequence is continued. If both CCVs fail, the analytical sequence is
terminated. All samples analyzed since the last compliant CCV are re-analyzed for methodologies
utilizing external calibration.

When instruments are operating unattended, the autosamplers may be programmed to inject
consecutive CCVs as a preventative measure against CCV faiture with ne corrective action. In this
case, both CCVs must be evaluated to determine potential impact to the results. A summary of the
decision tree and necessary docinentation are listed below:

e If'both CCVs meet the acceptance criteria, the analytical sequence is aliowed to continue
without corrective action. (The 12 hour clock begins with the injection of the second CCV.)

e Ifthe first CCV does not meet the acceptance criteria and the second CCV is acceptabie, the
analytical sequence is continued and the results are reported.

o Ifthe first CCV meets the acceptance criteria and the second CCV is out of controi, the samples
preceded by the out of contro} CCV must be re-analyzed in a compliant analytical sequence.

e Ifboth CCVs are out of control, all samples since the last acceptable CCV must be re-analyzed
in a compliant analytical sequence.

Some analytical methods require that samples be bracketed by passing CCVs analyzed both before
and after the samples. This is specific to each method but, as a general rule, all external calibration
methods require bracketing CCVs. Most internal standard calibrations do not require bracketing
CCVs.

Some analytical methods require verification based on a time interval; some methods recuire a
frequency based on an injection interval. The type and frequency of the calibration veritications is
dependent on both the analytical method and possibly on the quatity program associated with the
samples. The type and frequency of calibration verification will be documented in the method
specific SOP employed by each laboratory.

General Inorganic Calibration Procedures

The mstrument is initially calibrated with standards at multiple concentrations to establish the
linearity of the instrument’s response. A calibration biank is also inciuded. Initial calibration curves
are evaluated against appropriate statistical models as required by the analytical methods. The
number of calibration standards used depends on the specific method criteria or customer project
requirements, although normally a minimum of three standards is used,

The ICP and ICP/MS can be standardized with a zero point and a single point calibration if:

e Priorto analysis, the zero point and the single point calibration are analyzed and a linear range is
established,

¢ Zero point and single point calibration standards are analyzed with each batch

e A standard corresponding to the LOQ is analyzed with the batch and meets the established
acceptance criteria

o  The linearity is verified at the frequency established by the method or manufacturer.
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All initial calibrations are verified with a standard obtained from a second manufacturer or second lot
from the same manufacturer if the lot can be demonsirated as prepared independently from other lots
prior to the analysis of samples, Sample results are quantitated from the initial calibration unless
otherwise required by regulation, method, or program.

During the course of analysis, the calibration curve is periodically verified by the anatysis of
calibration verification standards. A calibration verification standard is analyzed within each
analytical batch at method/program specific intervals to verify that the initial calibration is still valid.
The CCV is also analyzed af the end of the analytical baich.

A calibration blank is also run with each calibration verification standard to verify the cleanliness of
the system. All reported results must be bracketed by acceptable CCVs. Instrument and method
specific calibration acceptance criteria are explained within the specific analytical standard operating
procedures for each facility.

Interference check standards are also analyzed per method requirements and must meet acceptance
criteria for metals analyses.

6.3 Suppert Equipment Calibration Procedures

All support equipment is calibrated or verified at least annually using NIST traceable references over the entire
range of use. The results of calibrations or verifications must be within the specifications required or the
equipment will be removed from service until repaired. The laboratory maintains records to demonsirate the
correction factors applied to working thermometers.

Prior to use on each working day, balances, avens, refrigerators, freezers, and water baths are checked in the
expected use range with NIST traceable references in order to ensure the equipment meets laboratory
specifications.

631  Analytical Balances

Each analytical balance is checked and (if necessary) calibrated annually by a qualified service
technician. The calibration of each balance is checked each day of use with weights traceable to
NIST. Calibration weights are ASTM Class 1 {or other class weights that have been calibrated
against a NIST standard weight) and are re-certified annually against a NIST traceable reference.
Some accrediting agencies may reguire more frequent checks. If balances are calibrated by an
external agency, verification of their weights must be provided. All information pertaining to
balance maintenance and calibration is recorded in the individual balance logbook and/or is
maintained on file in the Quality department.

6.3.2 Thermometers

Certified, or reference, thermometers are maintained for checking calibration of working
thermometers. Reference thermometers are provided with NIST traceability for initial calibration
and are re-certifted, at a minimum, yearly with equipment directly traceable to NIST.

Working thermometers are compared with the reference thermometers annually according to
corporate metrology procedures. Each thermometer is individually numbered and assigned a
correction factor based on the NIST reference source. In addition, working thermometers are
vigually inspected by laboratory persormel prior to use and temperatures are documented.

Laboratory thermometer inventory and calibration data are maintained in the Quality department.
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6.3.3  pH/Electrometers
The meter is calibrated before use each day, using fresh huffer solutions,
6.34  Spectrophotometers

During use, spectrophotormeter performance is checked at established frequencies in anaiysis
sequences against initial calibration verification (ICV) and continuing calibration verification (CCV)
standards.

6.3.5  Mechanical Volumetric Dispensing Devices

Mechanical volumetric dispensing devices including bottle top dispensers, pipettes, and burettes,
excluding Class A volumetric glassware, are checked for accuracy on a guarterly basis. The
accuracy of glass microliter syringes is verified and documented prior to use.

Additional information regarding calibration and maintenance of laboratory support equipment
-can be found in SOP S-ALL-Q-013 Support Equipment or its equivalent revision or
replacement,

Instrument/ Equipinent Maintenance

The objectives of the Pace Analytical maintenance program are twofold: to establish a system of
instraoment care that maintains instrumentation and equipment at required levels of calibration and
sensitivity, and to minimize loss of productivity due to repairs.

The Laboratory Operations Manager and department manager/supervisors are responsibie for providing
technical leadership to evaluate new equipment, solve equipment problems and coordinate instrument repair
and maintenance. The analysts have a primary responsibility to perform routine maintenance.

To minimize downtime and interruption of analytical work, preventative maintenance is routinely
performed on each analytical instrument. Up-to-date instructions on the use and maintenance of
equipment are available to staff in the department where the equipment is used.

Department manager/supervisors are responsible for maintaining an adequate inventory of spare parts
required to minimize equipment downtime. This inventory includes parts and supplies that are subject to
frequent failure, have limited lifetimes, or cannot be obtained in a timely manner should a failure occur.

All major equipment and instrumentation items are uniquely identified to allow for traceability.
Hquipment/instrumentation are, unless otherwise staied, identified as a system and not as individual pieces.
The Isboratory maintains equipment records that include the following:

The name of the equipment and ifs software

The manufacturer’s name, type, and serial number

Approximate date received and date placed into service

Current location in the laboratory

Cendition when received (new, used, etc.)

Copy of any manufacturer’s manuals or instructions

Dates and results of calibrations and next scheduled calibration {if known)
Details of past maintenance activities, both routine and non-routine
Details of any damage, modification or major repairs

? ® & o © & @ = 2

All instrument maintenance is documented in maintenance logbooks that are assigned to each particular
instrument or system.
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When maintenance is performed to repair an instrument problem, depending on the initial problem,
demonstration of return to contro! may be satisfied by the successful analysis of a reagent blank or
continuing calibration standard. The entry must include a summary of the results of that analysis and
verification by the analyst that the instrument has been returned to an in-control status, In addition, sach
entry must include the initials of the analyst making the entry, the dates the maintenance actions were
pericrmed, and the date the entry was made in the maintenance logbook, if different from the date(s) of
the maintenance.

Any eguipment that has been subjected to overloading or mishandling, or that gives suspect results; or has
been shown to be defective, is taken out of service and clearly identified. The equipment shall not be used
to analyze customer samples unti] it has been repaired and shown to perform satisfactorily.
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7.0 CONTROL OF DATA

Analytical resulis processing, verification and reporting are procedures employed that result in the defivery of
defensible data. These processes include, but are not limited to, caiculation of raw data into final concentration values,
review of results for accuracy, evaluation of quality contrel criteria and assembly of technical reports for delivery to the
data user.

All analytical data undergo a well-defined, well-documented multi-tier review process prior to being reported to the
customer. This section describes procedures used by PASI for translating raw analytical data into accurate, final sample
reports and PASI data storage policies.

7.1 Analytical Results Processing

When analytical, field, or product testing data is generated, it is either recorded in a bound laboratory
loghook {e.g. Run log or Instrument log) or copies of computer-genérated printouts are appropriately
labeled and filed. These loghooks and other Jaboratory records are kept in accordance with each facility’s
Standard Operating Procedure for documentation storage and archival. If the lab chooses to minimize
paper usage, these records can be kept as electronic records. In this case, the laboratory must ensure that
there are sufficient redundant electronic copies so no data is lost due to unforeseen computer issues.

'The primary analyst is responsible for initial data reduction and review. This includes confirming
compliance with required methodology, verifying calculations, evaluating quality control data, noting
discrepancies in loghooks and as footnotes or narratives, and uploading analytical results into the LIMS.

‘Fhe primary analyst then compiles the initial data package for verification. This compilation must include
sufficient documentation for data review. 1t may include standard calibrations, chromatograms, manual
integration documentation, electronic printouts, chain-of-custody forms, and logbook copies.

Some agencies or customers require different levels of data reporting. For these special levels, the
primary analyst may need to compile additional project information, such as initial calibration data or
extensive spectral data, before the data package proceeds to the verification step.

7.2 Data Verification

Data verification is the process of examining data and accepting or rejecting it based on pre-defined criteria.
This review step is designed to ensure that reported data are free from calculation and transcription errors, that
quality control parameters are evaluated and that any discrepancies are properly documented.

Analysts performing the analysis and subsequent data reduction have primary responsibility for quality of the
data produced. The primary analyst initiates the data verification process by reviewing and accepting the data,
provided QC criteria have been met for the samples being reported. Data review checklists. either hardcopy or
electronic, are used to document the data review process. The primary analyst is responsible for the initial
input of the data into the LIMS.

The completed data package is then sent to a designated qualified reviewer (this cannot be the primary
analyst). The following criteria have been established to qualify someone as a data reviewer. Te perform
secondary data reviewer, the reviewer must:

1. Have a current Demonstration of Capability (DOC) study on file and have an SOP acknowledgement
form on file for the method/procedure being reviewed; or, °N°

2. Have a DOC on file for a similar method/technology (i.e. GC/MS) and have an SOP acknowledgment
form on file for the method/procedure being reviewed; or, 5N

3. Supervise or manage a Department and have an SOP acknowledgment form on file for the
method/procedure being reviewed; or,



73

Quality Assurance Manual

i CB‘A”&M]C&IH Revision: 12.0

Page 40 of 75

4. Have significant background in the department/methods being reviewed through education or experience
and have an SOP acknowledgment form on file for the method/procedure being reviewed.

Note: Secondary reviewer status must be approved personally by the Quality Manager or General Manager in
the event that this person has no prior experience on the specific method or general technology (i.e. GC/MS),

This reviewer provides an independent technical assessment of the data package and technical review for
accuracy according to methods employed and laboratory protocols. This assessment involves a quality control
review for use of the proper methodology and detection limits, compliance to quality control protocol and
criteria, presence and completeness of required deliverables, and accuracy of calculations and data
quantitation. The reviewer also validates the data entered into the LIMS.

Once the data have been technically reviewed and approved, authorization for release of the data from the
analytical section is indicated by initialing and dating the data review checklist or otherwise initialing and
dating the data (or designating the review of data electronicallyy. The Operations or Project Manager
examines the report for method appropriateness, detection limits and QC acceptability. Any deviations from
the referenced methods are checked for documentation and validity, and QC corrective actions are reviewed
for successful resolution.

Data Reporting

All data segments pertaining to a particular PASI project number are delivered to the Client Services
Department (Project Manager) for assembiy into the final report. All points mentioned during technical and
QC reviews are included in a case narrative if there is potential for data to be impacted.

Final reports are prepared according to the level of reporting required by the customer and can be transmitted
to the customer via hardcopy or electronic deliverable. A standard PASI final report consists of the following
components:

A title which designates the report as “Final Report”, “Laboratory Results”, “Certificate of Results”, etc.

Name and address of laboratory (or subcontracted laboratories, if used),

Phone numbey and name of laboratory contact where questions can be referred,

A umique number for the report (project number). The pages of the report shall be numbered and a total

number of pages shall be indicated (usually in the cover letter).

Name and address of customer and name of project (if applicable).

Unique identification of sarnples analyzed (including customer sample numbers).

7. Identification of any sample that did not meet acceptable sampling requirements {(from NELAC or other
governing agency), such as improper sample containers, holding times missed, sample temperature, etc.

8. Date and time of collection of samples, date of sample receipt by the laboratory, dates of sample
preparation and analysis, and times of sampie preparation and analysis when the holding time for either is
72 hours or less,

9. Identification of the test methods used.

10. Identification of sampling procedures if sampling was conducted by the laboratory.

1i. Deviations from, additions to, or exclusions from the test methods. These can include failed quality
control parameters, deviations caused by the matrix of the sample, etc., and can be shown as a case
narrative or as defined footnotes to the analytical data.

12, Identification of whether calcuiations were performed on a dry or wet-weight basis.

13. Reporting limits used.

14. Final results or measurements, supported by appropriate chromatograms, charts, tables, spectra, etc.

15. A signature and title of person accepting responsibility for the content of the report (can be an equivalent
electronic identification) and date report was issued.

16. A statement clarifying that the results of the report relate only to the samples tested or 1o the samples as
they were received by the laboratory.

17. Ifnecessary, a statement indicating that the report must not be reproduced except in full, without the
written approval of the laboratory.

18. Identification of all test results provided by a subcontracted laboratory or other outside source.

el
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19. Identification of results obtained outside of quantitation fevels,

Any changes made to a final report shall be designated as “Revised” or equivalent wording, The laboratory
must keep sufficient archived records of all lab reports and revisions. For higher levels of data deliverabies, a
copy of ail applicable raw data is sent to the customer aleng with a final report of results. When possible, the
PAST facility will provide electronic data deliverables (EDD) as required by contracts or upon customer
request.

Customer data that requires fransmission by telephone, telex, facsimile or other electronic means undergoes
appropriate steps to preserve confidentiality.

The following positions are the only approved signatories for PASI final reports:

Senior General Manager
General Manager
Quality Manager

Client Services Manager
Project Manager

Project Coordinator

e & » & 9 B8

Data Security

All data including electronic files, logbooks, extraction/digestion/distillation worksheets, calculations, project
files and reports, and other information used to produce the technical report are maintained secured and
retrievable by the PASI facility. '

Pata Archiving

All records compiled by PAST are maintained legible and retrievable and stored secured in a suiable
enviromment to prevent loss, damage, or deterioration by fire, flood, vermin, theft, and/or environmental
deterioration. Records are retained for a minimum of five years unless superseded by federal, state,
contractual, and/or accreditation requirements. These records may include, but are not limited to,
customer data reports, calibration and maintenance of equipment, raw data from instrumentation, quality
control documents, observations, calculations and logbooks. These records are retained in order to
provide for possibie historical reconstruction including sampling, receipt, preparation, analysis and
persennel involved. NELAP-related records will be made readily available to accrediting anthorities.
Access to archived data is documented and controlled by the Quality Manager or a designated Data
Archivist,

Records that are computer-generated have either a hard copy or electronic write-protected backup copy.
Hardware and software necessary for the retrieval of electronic data is maintained with the applicable
records. Archived electronic records are stored protected against electronic and/or magnetic sources,

In the event of a change in ownership, accountability or liability, reports of analyses performed pertaining
to accreditation will be maintained by the acquiring entity for a minimum of five years. In the event of
bankruptcy, laboratory reports and/or records will be transferred to the customer and/or the appropriate
regulatory entity upon reguest.

Pata Disposal

Data that has been archived for the facility’s required storage time may be disposed of in a secure manner
by shredding, returning to customer, or utilizing some other means that does not jeopardize data
confidentiality. Records of data disposal will be archived for a minimum of five years unless superseded
by federal, contractual, and/or accreditation requirements.
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8.0 QUALITY SYSTEM AUDITS AND REVIEWS

8.1 Internal Audits

8.1.1

8.1.2

Responsibilities

The Quality Manager is responsible for designing and/or conducting internal audits in accordance
with a predetermined schedule and procedure. Since internal audits represent an independent
assessment of laboratory functions, the auditor must be functionally independent from laboratory
operations to ensure objectivity. The auditor must be trained, qualified and familiar enough with
the objectives, principles, and procedures of laboratory operations to be able o perform a thorough
and effective evaluation. The Quality Manger evaluates audit observations and verifies the
completion of corrective actions. In addition, a periodic corporate audit will be conducted by the
Director of Quality, Safety and Training and/or designee. The corporate audits will focus on the
execution of the Quality System as outlined in this manual but may alse include other quality
programs applicable to each laboratory.

Scope and Frequency of Internal Audits

Internal systems audits are conducted yearly at a minimum. The scope of these audits includes
evaluation of specific analytical departments or a specific quality-related system as applied
throughout the laboratory.

Examples of system-wide elements that can be audited inclode:

®  Quality Systems documents, such as Standard Operating Procedures, training documents,
Quality Assurance Manual and all applicable addenda
Personnel and training files.
(eneral laboratory safety protocols.

s  Chemical handling practices, such as labeling of reagents, solutions, standards, and associated
docamertation.

&  Documentation concerning equipment and instrumentation, calibration/maintenance records,

operating manuals.

Sample receipt and management practices.

Analytical documentation, including any discrepancies and corrective actions.

General procedures for data security, review, documentation, reporting and archiving.

Data integrity issues such as proper manuaj integrations.

When the operations of a specific department are evaluated, a number of additional functions are
reviewed including:

Detection limit studies

Internal chain-of~custody documentation
Documentation of standard preparations

Quality Contrel limits and Contro! charts

Certain projects may require an internal audit to ensure laboratory conformance to site work plans,
sampling and analysis plans, QAPPs, etc.

A representative number of data andits are completed annually. The report format of any
discrepancy is similar to that of other internal audits.

The laboratory, as part of their overall internal audit program, ensures that a review is conducted
with respect to any evidence of inappropriate actions or vulnerabilities refated to data integrity.
Discovery and reporting of potential data integrity issues are handled in a confidential manner unti
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such time as a follow up evaluation, full investigation, or other appropriate actions are completed
and the issues clarified. All investigations that result in findings of inappropriate activity are fully
documented, including the source of the probiem, the samples and customers affected, the impact
on the data, the corrective actions taken by the lab and which final reports had to be re-issued.
Customers are notified within 30 days when the investigation indicates analytical results are
affected.

8.1.3  Imternal Audit Reports and Corrective Action Plans

Additional information can be found in SOP S-ALL-Q-011 Audits and Inspections or its
equivalent revision or replacement.

A full description of the audit, including the identification of the operation audited, the date(s) on
which the audit was conducted, the specific systems examined, and the observations noted are
summarized in an internal audit report. Although other personnel may assist with the performance
of the andit, the Quality Manager writes and issues the internal audit report identifying which audit
observations are deficiencies that require corrective action.

When audit findings cast doubt on the effectiveness of the operations or on the correctness of
validity of the laboratory’s environmental test results, the laboratory will take timely corrective
action and notify the customer in writing within 3 business days, if investigations show that the
{aboratory results may have been affected.

Onee completed, the internal audit report is issued jointly to the Laboratory General Manager and
the manager(s)/supervisor(s) of the audited operation at a minimum. The responsible
manager(s)/supervisor(s) responds within 14 days with a proposed plan to correct ali of the
deficiencies cited in the audit report. The Quality Manager may grant additional time for responses
to large or complex deficiencies {not to exceed 30 days). Each response must include timetables for
completion of all proposed corrective actions.

The Quality Manager reviews the audit responses. If the response is accepted, the Quality Manager
uses the action plan and timetable as a guideline for verifying completion of the corrective action(s).
If the Quality Manager determines that the audit response does not adequately address the
correction of cited deficiencies, the response will be returned for modification.

To compiete the audit process, the Quality Manager performs a re-examination of the areas where
deficiencies were found to verify that all proposed corrective actions have been implemented. An
audit deficiency is considered closed once implementation of the necessary corrective action has
been verified. If corrective action cannot be verified, the associated deficiency remains open untii
that action is completed.

External Audits

PASI laboratories are audited regularly by regulatory agencies to maintain laboratory certifications, and by
customers o maintain appropriate specific protocols.

Audit teams external to the company review the laboratory to assess the existence of systems and degree of
technical expertise. The Quality Manager and other QA staff host the audit team and assist in facilitation of
the audit process. Generally, the auditors will prepare a formalized audit report listing deficiencies observed
and follow-up requirements for the laboratory. In some cases, items of concern are discussed during a
debriefing convened at the end of the on-site review process.

The laboratory staff and supervisors develop corrective action plans to address any deficiencies with the
guidance of the Quality Manager. The Laboratory General Manager provides the necessary resources for
staff to develop and implement the corrective action plans. The Quality Manager coliates this information
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and prevides a written repott to the audit team. The report contains the corrective action plan and expected
completion dates for each element of the plan. The Quality Manager follows-up with the laboratory staff to
ensure corrective actions are implemented.

Quarterty Quality Reports

The Quality Manager is responsible for preparing a quarterly repost to management summarizing the
effectiveness of the laboratory Quality Systems. This status report will include:

Resulis of internal systems or performance audits
Corrective action activities
Discussion of QA issues raised by customers
Results of third party or external audits

tatus of laboratory certifications
Proficiency Testing Study Results
Results of internal laboratory review activities
Summary of holding time violations
Method detection limit study status
Training activity summary
SOP revision summary
3P Implementation summary (internal program)
¢  Other significant Quality System items
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The Corporate Director of Quality, Safety & Technology utilizes the information from each laboratory to
make decisions impacting the Quality Systems of the company as a whole. Each General Manager utilizes
the quarterly report information to make decisions impacting Quality Systems and operational systems at a
local level.

Additional information can be found in SOP S-ALL-(Q-014 Quality System Review or its equivalent
revision or replacement.

Annual Managerial Review

A managerial review of Quality Systems is performed on an annual basis at a minimum. This allows for
assessing program effectiveness and introducing changes and/or improvements.

The managerial review must include the following topics of discussion:

¢ Poelicy and procedure suitability
Manager/Supervisor reports

Internal audit results

Corrective and preventative actions
External assessment results

Proficiency festing studies

Sample capacity and scope of work changes
Customer feedback, including complaints

¢ ® © ® @

This managerial review must be documented for future reference by the Quality Manager and copies of
the report are distributed to laboratory staff. The laboratory shall ensure that any actions identified during
the review are carried cut within an appropriate and agreed timescale.
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Customer Service Reviews

As part of the annual managerial review Hsted previously, the sales stafT is responsible for reporting on
custemer feedback, including complaints. The acquisition of this information is completed by performing
surveys.

The sales staff continually receives customer feedback, both pesitive and negative, and reports this
feedback to the lab management in order for them to evaluate and improve their management system,
testing activities and customer service.

in addition, the labs must be willing to cooperate with customers or their representatives to clarify
customer requests and to monitor the lab’s performance in relation to the work being performed for the
customers.
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9.0 CORRECTIVE ACTION

Additional information can be found in SOP PGH-C-011 Corrective Actions or its equivalent revision or
replacement.

During the process of sample handling, preparation and analysis, certain occurrences may warrant the necessity of
corrective actions. These occurrences may take the form of analyst errors, deficiencies in quality control, method
deviations, or other unusual circumstances. The Quality System of PASI provides systematic procedures for
documentation, monitoring and completion of corrective actions. This can be done using PAST’s LabTrack system
or other system that lists among other things, the deficiency by issue number, the deficiency source, responsible
party, root cause, resolution, due date, and date resolved.

9.1 Corrective Action Docnmentation

The foliowing items are examples of [aboratory deviations or non-conformances that warrant some form of
documented corrective action:

Quality Control data outside of acceptance criteria
Sample Acceptance Policy deviations

Missed holding times

Instrument failares (inctuding calibration failure)
Sample preparation or analysis errors

Sample contamination

Errors in customer reports

Audit findings {internal and external)

Proficiency Testing (PT) sample failures
Customer complaints or inguiries

® @ @& o ¢ & 5 & € >

Documentation of corrective actions may be in the form of a comment or footnote on the final report that
explais the deficiency (e.g. matrix spike recoveries outside of acceptance criteria) or it may be a more
formal documentation (either paper system or computerized spreadsheet). This depends on the extent of the
deficiency, the impact on the data, and the method or customer requirements for documentation.

The person who discovers the deficiency or non-conformance initiates the corrective action documentation
on the Nop-Conformance Corrective/ Preventative Action report and/or LabTrack. The documentation must
include the affected projects and sample numbers, the name of the applicable Project Manager, the customer
name and the sample matrix involved. The person initiating the corrective action documentation must also
list the known causes of the deficiency or non-conformance as well as any corrective/preventative actions
that they have taken. Preventive actions must be taken in order to prevent or minimize the occurrence of the
situation.

In the event that the laboratory is unable to determine the cause, faboratory personnel and management staff
will start a root cause anatysis by going through an investigative process. During this process, the following
general steps must be taken into account: defining the non-conformance problem, assi gning responsibilities,
determining if the condition Is significant, and investigating the root cause of the nonconformance problem,
General non-conformance investigative technigues foflow the path of the sample through the process looking
at cach individual step in detail. The root cause must be documented on the Corrective/Preventative Action
Report.

After all the documentation is completed, the routing of the Corrective/Preventative Action Report will
continue from the person initiating the corrective action, to their immediate supervisor or the Project
Manager and finally to the Quality Manager, who is responsible for final review and signoff of all formal
cotrective/preventative actions.
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9.2 Corrective Action Completion

9.2.1

9.2.2

923

924

Quality Control outside of acceptance criteria

The analyst that is generating or validating Analytical data is responsible for checking the results
against established acceptance criteria (quality control himits). The analyst must immediately address
any deficiencies discovered. Method blank, L.CS or matrix spike failures are evaluated against
method, program, and customer requirements and appropriate footnotes are entered into the LIMS
systemn. Some deficiencies may be caused by matrix interferences. Where possible, matrix
inerferences are confirmed by re-analysis.

Quality control deficiencies must be made known to the customer on the final report for their review
of the data for usability. If appropriate, the supervisor is alerted to the QC failure and if necessary a
formal corrective action can be initiated. This may involive the input of the Quality Manager or the
General Manager.,

The department supervisor and/or Operations Manager are responsible for evaluating the source of
the deficiency and for returning the analytical system to control. This may invelve instrument
maintenance, analytical standard or reagent evaluation, or an internal audit of the analytical
procedure.

Sample Acceptance Policy deviations

Any deviation from the Sample Acceptance Policy listed ins this Manual must be documented on the
Cham-of-Custody or other applicable form by the sample receiving personnel or by the Project
Manager. Analysts or supervisors that discover such deviations must contact the sample receiving
personnel or appropriate Project Manager so they can initiate the proper decumentation and customer
contact. If a more formalized corrective action must be documented, the Quality Manager is made
aware of the situation.

The customer is notified of these deviations as soon as possible so they can make decisions on
whether to continue with the sampte analysis or re-sample. Copies of this documentation are
included in the project file.

Missed holding imes

In the event that a holding time requirement has been missed, the analyst or supervisor must
complete & formal corrective action form. The Project Manager and the Quality Manager must be
made aware of these hold time exceedances.

The Project Manager must contact the customer for appropriate decisions to be made with the
resciution documented and mncluded in the customer project file. The Quality Manager includes a list
of all missed holding times in their Quarterly Report to the corporate office.

Instrument Failures

In the event of an instrument failure that either causes the necessity for re-analysis or questions the
validity of generated results, a formal corrective action must be initiated. The analyst and supervisor
evaluate any completed data for validity and usability. They are also responsible for returning the
instrument to valid operating condition and for documenting that the system is in control (e.g.
acceptable calibration verification).
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$.2.5  Sample Preparation or Analysis errors

When there is an error in the preparation or analysis of samples, the analyst evaluates the impact on
the usability of the analytical data with the assistance of the supervisor or manager. The affected
samples will be re-processed or re-analyzed under acceptable conditions. In the event that no
additicnal sample is available for re-analysis, the customer must be contacted for their decision on
how to proceed. Documentation may take the form of footnotes or a formal corrective action form,

9.2.6  Errors in customer reports

When an error on the customer report is discovered, the Project Manager is responsible for initiating
a formal corrective action form that describes the failure (e.g. incorrect analysis reported, reporting
units are incorrect, reporting limits do not meet objectives). The Project Manager is also responsible
for revising the final report if necessary and submiiting it to the customer.

927  Audit findings

The Quality Manager is responsible for documenting ail audit findings and their corrective actions.
This documentation must inciude the initial finding, the persens responsible for the corrective action,
the due date for reporting back to the auditing body, the root cause of the issue, and the corrective
action taken to resolve the findings. The Quality Manager is also responsible for providing any
back-up documentation used to prove that a corrective action has been completed.

9.2.8  Proficiency Testing failures

Any PT result returned to the Quality Manager as “not acceptable” requires an investigation and
appticable corrective actions. The operational staff is made aware of the PT failures and they are
responsible for reviewing the applicable raw data and calibrations and list possible causes for error.
The Quality Manager reviews their findings and initiates another external PT sample or an internal
PT sample to try and correct the previous failure. Replacement PT results must be monitored by the
Quality Manager and reported to the applicable regulatory authorities.

9.2.9  Customer Complaints

Project Managers are responsible for issuing corrective action forms for customer complaints. As
with other corrective actions, the possible causes of the problem are listed and the form is passed to
the appropriate analyst or supervisor. After the corrective actions have been listed, the Project
Manager reviews the corrective action to determine if the customer needs or concerns are being
addressed.

9.3. Preventive Action Decumentation

Pace laboratories can take advantage of several availabie information sources in order to identify needed
imprevements in all of their systems (technical, managerial, quality, eic.). These sources may include:

¢ Management Continuous Improvement Plan (CIP) metrics which are used by all production departments
within Pace. When groups compare performance across the company, ways to improve sysiems are
discovered. These improvements can be made within a department or lab-wide.

= Annual managerial reviews- part of this NELAC-required review is to look at all processes and
procedures used by the lab over the past year and to determine ways to improve these processes in the
future.

¢ Quality systems reviews- any frequent checks of quality systems (mmonthly loghook reviews, efe.) can
uncover issues that can be corrected or adjusted before they become a larger issue.

When improvement opportunities are identified or if preventive action is required, the lab can develop,

implement, and monitor preventive action plans,
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10,0 GLOSSARY
3P Program The Pace Anaiytical continuous improvement program that focuses on Process,
Productivity and Performance. Best Practices are identified that can be used by all
PAST labs.
Accuracy The agreement between an observed value and an accepted reference value. Accuracy

includes a combination of random error (precision) and systematic error (bias)
“components that are due to sampling and analytical operations; a data quality indicator,

Aliquot A portion of a sample taken for analysis.
Analyte The specific chemical species or parameter an analysis seeks to determine.
Batch Environmental samples that are prepared and/or analyzed together with the same

process and personnel, using the same lot(s) of reagents. A preparation batch is
composed of one to 20 environmental samples of the same NELAC-defined matrix,
meeting the above-mentioned criteria and with a maximum time between the start of
processing of the first and last sample in the batch to be 24 hours. An analytical batch
is composed of prepared environmental samples {extracts, digestates or concentrates)
that are analyzed together as a group. An analytical batch can include prepared
samples originating from various environmental matrices and can exceed 20 samples.
Blank A sample that has not been exposed to the analyzed sample stream in order to monitor
contamination during sampling, transport, storage or analysis. The blank s subjected
to the usual analytical and measurement process to establish a zero baseline or
background value and is sometimes vsed to adjust or correct routine analytical results.
Blind Sample A sample for submitted for analysis with a composition known to the submitter. The
analyst/laboratory may know the identity of the sample but not its composition. Tt is
used to fest analyst or laboratory proficiency in the execution of the measurement
process.

Calibration To determine, by measurement or comparison with a standard, the correct value of
each scale reading on a meter, instrument, or other device. The levels of the applied
calibration standard must bracket the range of planned or expected sample

measurements,
Calibration Curve The graphic representation of known values, such as concentrations for a series of
calibration standards and their instrument response.
Chain-of-Custody A record that documents the possession of samples from the time of collection to
{COC) receipt in the laboratory. This record generally includes the number and type of

containers, mode of collection, collector, time of collection, preservation, and
requested analyses.
Confirmation Verification of the identity of a component through the use of an alternate scientific
approach from the original method. These may include, but are not litited to:

¢ second-column confirmation

¢  alternate wavelength

® derivatization derivative

s mass spectral interpretation

e additional cleanup procedures

Contract Required Detection limit that is required for EPA Contract Laboratory Program (CLP) contracts.
Detection Limit (CRDL)

Contract Required Quantitation limit (reporting limit) that is required for EPA Contract Laboratory
Quantitation Limit Program {CLP) contracts.

(CRQL}

Comparability An assessment of the confidence with which one data set can be compared to another.

Comparable data are produced through the use of standardized procedures and
techniques.
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Completeness

The percent of valid data obtained from a measurement system: compared to the
amount of valid data expected under normal conditions. The equation for
completeness is:

% Completeness = {Valid Data Points/Expected Data Points)*100

Calibration Verification

The process of verifying a calibration by analysis of standards and comparing the
results with the known amount.

Conirol Chart

A graphic representation of a series of test results, together with limits within which
results are expected when the system is in a state of statistical control (see definition
for Control Limif)

Control Limit

A range within which specified measurement resulfs must fall to verify that the
analytical system is in control. Control limit exceedances may require corrective
action or require investigation and flagging of nonconforming data.

Corrective Action

The action taken to eliminate the causes of a nonconformity, defect, or other
undesirable situation in order to prevent recurrence.,

Corrective and

The primary management tools for bringing improvements to the quality system, to

Preventative Action the management of the quality system’s collective processes, and to the products or

(CAPA) services delivered which are an output of established systems and processes.

Data Quality Objective Systernatic strategic planning tool based on the scientific method that identifies and

(DOQ) defines the type, quality, and quantity of data needed {o satisfy a specified use or end
user.

Data Reduction The process of transforming raw data by arithmetic or statistical calculations, standard

curves, conceniration factors, etc., and collation inic a more usable form.

Demonstration of

A procedure to establish the ability of the analyst to generate acceptable accuracy.

Capability

Detection Limit (DL) General term for the lowest concentration or amount of the target analyte that can be
identified, measured and reported with confidence that the analyte concentration is not
a false positive valve. See definitions for Method Detection Limit and Limit of
Detection.

DPocurnent Control Procedures to ensure that documents (and revisions thereto) are proposed, reviewed for

(Management) accuracy, approved for release by authorized personnel, distributed properly and
controlled (managed) to ensure use of the correct version at the location where the
prescribed activity is performed.

Dry Weight The weight after drying in an oven at a specified temperature.

Duplicate or Replicate The identically performed measurement on two or more sub-samples of the same

Analysis sample within a short interval of time

Environmentai Sample

A representative sample of any material (aqueous, non-aqueous, or multimedia}
collected from any source for which determination of composition or contamination is
requested or required.  Environmental samples can generally be classified as follows:
e Non Potable Water ( Includes surface water, ground water, effluents, water
treatment chemicals, and TCLP leachates or other extracts)
e  Drinking Water - Delivered (treated or untreated) water designated as potable
water
¢ Water/Wastewater - Raw source waters for public drinking water supplies,
ground waters, municipal influents/effluents, and industrial influents/effluents
Sludge - Municipal sludges and indusirial sludges.
Soil - Predominately inorganic matter ranging in classification from sands to
clays.
¢ Waste - Aqueous and non-aquecus liquid wastes, chemical solids, and
industrial liquid and solid wastes

Equipment Blank A sample of analyte-free media used to rinse common sampling equipment to check
effectiveness of decontamination procedures.
Field Blank A blank sample prepared in the field by filling a clean container with reagent water and

; appropriate preservative, if any, for the specific sampling activity being undertaken.




Guality Assurance Manual
Revision: 12.0

Pace Analytical

Page 51 of 75

Field Measurement

Determination of physical, biological, or radiological properties, or chemical
constituents that are measured on-site, close in time and space to the matrices being
sampled/measured, following accepted test methods. This testing is performed in the
field outside of a fixed-laboratory or ouiside of an enclosed struciure that meets the
requirements of a mobile laboratory.

Holding Time The maximum time that samples may be held prior to preparation and/or analysis as
defined by the method.
Homogeneity The degree to which a propesty or substance is uniformly distributed throughout a

sample.

Initial Calibration
(ICAL)

The process of analyzing standards, prepared at specified concentrations, to define the
quantitative response relationship of the instrument to the analytes of interest. Initial
calibration is performed whenever the results of a calibration verification standard do
not conform 1o the requirements of the method in use or at a frequency specified in the
method.

Internal Standards

A known amount of standard added to a test portion of a sample as a reference for
evaluating and controlling the precision and bias of the applied analytical method.

Intermediate Standard
Solution

Reference solutions prepared by dilution of the stock solutions with an appropriate
solvent.

Laboratory Control
Sample (LCS)

A blank sample matrix, free from the analbytes of interest, spiked with known amounts
of analytes or a material containing known amounts of analytes. It is generally used to
establish intra-laboratory or analyst-specific precision and bias or to assess the
performance of all or a portion of the measurement system. Sometimes referred to as
Laboratory Fortified Blank, Spiked Blank or QC Check Sample.

Limit of Detection
{LOD)

An estimate of the minimum amount of a substance that an analytical process can
reliably defect. An LOD is analyte and matrix specific and may be laboratory-
dependent.

Limit of Quantitation
(LOQ) .

The minimum levels, concentrations or quantities of a target variable (e.g. target
analyte) that can be reported with a specified degree of confidence

Laboratory Information
Management System
(LIMS)

A computer system that is used to maintain all sample information from sample
receipt, through preparation and analysis and inciuding sample report generation,

Learning Managernent A web-based database used by the laboratories to track and document training
System (LMS) activities. The system is administered by the corporate training department and each
lab’s learn centers are maintained by a local administrator.

Lot A quantity of bulk material of similar composition processed or manufactured at the

same time.




Quality Assurance Manunal
Revision: 12.0

Pace Analytical

e Page 52 of 75
‘ Matrix The component or substrate that contains the analyte of interest. For purposes of batch |
and QC requirement determinations, the following matrix distinctions are used:

¢ Aqueous or Non-Potable Water: any agueous sample excluded from the
definition of Drinking Water matrix or Saline/Estuarine source. Includes
surface water, groundwater, effluents, and TCLP or other extracts.

¢  Drinking Water: any aqueous sample that has been designated a potable or
potentially potable water sousce.

¢ Saline/Estuarine: any agueous sample from an ccean or estuary, or other
saltwater source.

¢ Non-aqueous liganid: any organic fiquid with <15% settleable solids.

o Biological Tissue: any sample of a biological origin such as fish tissue,
shellfish or plant material. Such sample can be grouped according to origin.

e Solid: inciudes soils, sediments, studges, and other matrices with >15%
seftleable solids.

# Chemical Waste: a product or by-product or an industrial process that
results in a matrix not previously defined

®  Air and Emissions; whele gas or vapor samples including those contained
in flexible or rigid wall containers and the extracted concenirated analyies of
interest from a gas vapor that are collected with a sorbent tube, impinger
solution, filter, or other device,

Mairix Spike (MS) A sample prepared by adding a known quantity of target analyte to a specified amount

of matrix sample for which an independent estimate of target analyte concentration is
available. Matrix spikes are used'to determine the effect of the matrix on a method’s
recovery efficiency. (sometimes referred to as Spiked Sample or Fortified Sample)

Matrix Spike Duplicate
(MSD)

A second replicate matrix spike prepared in the laboratory and analyzed to obtain a
measure of precision of the recovery of each analyte. (sometimes referred to as Spiked
Sample Duplicate or Fortified Sample Duplicate)

Method Blank

A sample of a matrix similar to the batch of associated samples (when available) that is
free from the analytes of interest and is processed simultaneously with and under the
same conditions as samples through ali sieps of the analytical procedures: and in which
no target analytes or interferences are present at concentrations that impact the
analytical reguits for sample analyses,

Method Detection Limit
(MDL)

One way to establish a Limit of Detection (LOD); defined as the minimum
concentration of a substance that can be measured and reported with 99% confidence
that the analyte concentration is greater than zero and is determined from analysis of a
sample in a given matrix confaining the analyte,

Performance Based
Measurement System

An analytical system wherein the data quality needs, mandates or limitations of a
program or project are specified and serve as criteria for selecting appropriate test

{PBMS) methods to meet those needs in a cost-effective manner.

Precision The degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves. Precision is usually
expressed as standard deviation, variance or range, in either absolute or relative terms.

Preservation Refrigeration and/or reagents added at the time of sample collection (or later) to

maintain the chemical and/or biological integrity of the sample.

Proficiency Testing

A means of evaluating a laboratory’s performance under controlled conditions relative
to a given set of criteria through analysis of unknown samples provided by an external
source. :

Protocol

A detailed written procedure for field and/or laboratory operation that must be strictty
followed.

Quality Assurance
Project Plan {QAPP)

A formal document describing the detailed quality control procedures required by a
specific project.

Quality Assurance (QA)

An integrated system of activities involving planning, quality control, quality |
assessment, reporting and quality improvement fo ensure that a product or service
meets defined standards of quality with a stated level of confidence.
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Quality Control {QC) The overall system of technical activities whose purpose is to measure and control the
guality of a product or service so that it meets the needs of users.
Quality Control Sampie | A sample used fo assess the performance of all or a portion of the measarement

system, QUC samples may be Certified Reference Materials, a quality system matrix
fortified by spiking, or actual samples fortified by spiking.

Quality Assurance
Manual

A document stating the management policies, objectives, principles, organizational
structure and anthority, responsibilities, accountability, and implementation of an
agency, organization, or laboratory, to ensere the quality of its product and the utility
of its product to its users.

Quality System

A structured and documented management system describing the policies, objectives,
principles,  organizational  authority, responsibilities, accountability, and
implementation plan of an organization for ensuring quality in its work processes,
products (items), and services. The quality system provides the framework for
planning, implementing, and assessing work performed by the organization and for
carrying cut required QA and QC.

Random Esror

The EPA has established that there is a 5% probability that the results obtained for any
one analyte will exceed the control Hmits established for the test due to random error.
As the number of compounds measured increases in a given sample, the probability for
statistical error also increases.

Raw Data

Any original factual information from a measurement activity or study recorded in a
laboratory notebook, worksheets, records, memoranda, notes, or exact copies thereof
that are necessary for the reconstruction and evaluation of the report of the activity or
study. Raw data may include photography, microfilm or microfiche copies, computer
printouts, magnetic media, including dictated observations, and recorded data from
automated insttuments. If exact copies of raw data have been prepared {e.g. tapes
which have been franscribed verbatim, dated and verified accurate by signature), the
exact copy or exact transcript may be submitted.

Reagent Grade

Analytical reagent (AR} grade, ACS reagent grade, and reagent grade are synonymous
terms for reagents that conform io the current specifications of the Committee on
Analytical Reagents of the American Chemical Society,

Reference Standard

A standard, generally of the highest metrological guality available at a given location,
from which measurements made at that location are derived,

Reporting Limit (RL)

The level at which method, permit, regulatory and customer-specific objectives are
met. The reporting limit may never be lower than the Limit of Detection (ie.
statistically determined MDL). Reporting limits are corrected for sample amounts,
including the dry weight of solids, unless otherwise specified. There must be a
sufficient buffer between the Reporting Limit and the MDL.

Representativeness

A quality element related to the ability te collect a sample reflecting the characteristics
of the part of the environment to be assessed. Sample represeniativeness is dependent
on the sampling techniques specified in the project work plan.

Sample Delivery Group
(SDG)

A unit within a single project that is used to identify a group of samples for delivery.
An SDG is a group of 20 or fewer field samples within a project, received over a
period of up to 14 calendar days. Data from all sampies in an SDG are reported
concurently.

Sample Tracking

Procedures employed to record the possession of the samples from the time of
sampling until analysis, reporting and archiving. These procedures include the use of a
Chain-of-Custody Form that documents the collection, transport, and receipt of
compliance samples io the laboratory. In addition, access to the laboratory is Hmited
and controlled to protect the integrity of the samples.

Sensitivity

The capability of a method or instrument to discriminate between measurement
responses representing different levels (concentrations) of a variable of interest.

Standard

A substance or material with properties known with sufficient accuracy to permit its
use to evaluate the same property in a sample.
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Standard Blank A calibration standard consisting of the same solvent/reagent matrix used to prepare
the calibration standards without the analytes, It is used to construct the calibration
curve by establishing instrument background,

Standard Operating A written document which details the method of an operation, analysis, or action
Procedure (SOP) whose techniques and procedures are thoroughly prescribed and which is accepted as
the method for performing certain routine or repetitive tasks
Stock Standard A concentrated reference solution containing one or more anaiytes prepared in the

laboratory using an assayed reference compound or purchased from a reputable
commercial source,
Surrogate A substance with properties that mimic the analyie of interest. It is uniikely to be
found in environmental samples and is added to them for quality control purposes.
Systems Audit An on-site inspection or assessment of a laboratory’s quality gystem.

Traceability

The property of a material or measurement resuit defining its relationship to
recognized international or national standards through an unbroken chain of
comparisons,

Training Document

A training resource that provides detailed instructions to execufe a specific method or
job function.

Trip Blank This blank sample is used to detect sample contamination from the container and
preservative during transport and storage of the sample. A cleaned sample container is
filled with laboratory reagent water and the blank is stored, shipped, and analyzed with
its associated samples.

Uncertainty The parameter associated with the result of a measurement that characterized the

Measurement dispersion of the values that could be reasonably attributed to the measurand { i.e. the

concentration of an analyte).
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The PASI Corporate Quality and Safety Manager files both a paper copy and electronic version of 2 Microsoft
Word document with tracked changes detailing all revisions made {o the previous version of the Quality Assurance
Manual. This document is available upon request. All revisions are summarized in the table below.

Document Number

Reason for Change

Drate

Quality Assurance
Manual Revision 11.0

Overall conversion to template format. Removed all references to Addenda.
Changes reguired based on conversion are not explicitly noted unless change
Tepresents a significant policy change.

SECTION 1:

¢ Add comment to address continuous improvement o quality system.

» Changed statement of purpose ir Section header to “Mission Statement”.

e Added requirements for appointment when Technical Director absent.

« Added requirements for nofification to AA’s and updates to
organizational charts when management changes.

+ Added Client Services Manager job description.

SECTION 2:

» Changed temperature requirements to “Not Frozen but =6°C”.

» Added flexible section concerning default sampling time in absence of
customer-specified time.

* Added flexible section to address sample and container identification by
the LIMS.

s Changed sample retention requirement to 45 days from receipt of
samples. Added comment allowing for storage outside of temperature
controlled conditions.

SECTION 3

+ Inserted allowance for use of older methods.

+ Changed references to work processing and fraining documents to allow
for use of LMS and other types of training media.

» Inserted allowance for alternative DOCs where spiking not possible.

SECTION 4:

¢ Inseried reference to Anonymous Message line.

» Inserted reference to the use of default control limiis.

« Inserted allowance for release of data without corrective action for
obvious matrix interferences.

o Inserted reference to the treatment of internal standards.

e Inserted allowance for use of MDL annual MDL verification i leu of
fuil 40 CFR Part 136 annual MDL studies.

» Inserted general procedure for LOQ verification

SECTION 5:

« Added general process for approval and use of QAM template.

o Removed specific reference of Work Process Manuals. Left flexible
section to include all other controlled documentation.

SECTION é6:
+ No changes noted.

SECTION 7:
¢ Added qualifications for sccondary reviewers.

SECTION 8:
e Changed frequency listing for Corporate Audits.

SECTION 9:
¢ Changed references from QA Track to Lab Track ~ left flexible to

17Sep2067
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Document Number Reason for Change Date
accommodate information still in QA Track.

SECTION 10:
« No changes noted.

SECTION 11:
» No changes noted.

ATTACHMENTS:
»  Standardized format for Attachments.

Quality Assurance General: replaced the word ‘client” with “customer’, where applicable. 13Nov2(08
Manual Revision 12.0
SECTION 1:

¢ Section 1.6.4: added language for clarity

Added new section 1.8.1; responsibilities of Senior General Managers.
Section 1.8.3: added reference to LMS.

Added new section 1.8.17: responsibilities of Waste Coordinators.
Section 1.9, last paragraph: changed ‘annually’ to ‘periodically’. Next to
last paragraph- added reference to LMS.

s & & o

SECTION 2:

¢ [ncorporated optional language inio section 2.1 for laboratories with field
services staff supervised by the laboratory

+  Added new section 2.2 entitled Field Services.

» Section 2.3: added reference to the new Review of Analytical Requests
S0P,

¢ Changed optional text in 2.6 to explain how EpicPro assigns unigue ID #
to projects and sampies including the unique container 1D

« Section 2.7.2: changed freezer temp requirement to match SOP.

SECTION 3:
¢ Section 3.4: Included optional language for performing FDOCSs for tests
not amenable to spiking using the “4 replicate” approach.

SECTION 4:

« Section 4.1: expanded language to allow electronic signature and storing
of integrity training documentation within the LMS

» Section 4,10: revised and added language regarding LOD studies, initial
verification and annual verification, where applicable.

¢ Section 4.11: changed PRL to RL.

¢ Section 4.13: added editable line regarding PT study information.
Changed wording to say approved PT providers are utilized

» Section 4.14: added sentence regarding rounding rules listed applying
only to LIMS.

SECTION 5:
« Section 5.1, last bullet point: changed language to reflect that SOPs must
be locked from printing if controlled electronically,

SECTION 6:
« Section 6.3.1: adjusted language about classes of weights potentially
used,

« Section 6.3.3: removed customer-specific requirement to re-calibrate
every four hours but added space for this to be added back in where

applicable.

o Added reference to Attachment IIf in the introductory paragraph to this
section.

SECTION 7:

+  Sections 7.1-7.3: added langnage for those Jabs that are minimizing or
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Document Number

Reason for Change

Date

J

eliminating the need for paper copies.

¢ Section 7.2: clarified language in numbered items so that it does not
appear that ail 4 criteria must be applicable at one time,

¢ Section 7.3: added list of approved signatories for final reports.

SECTION §&:

o Section 8.1.2, last paragraph: revised language regarding data integrity
issues and added a timeframe to notify customers of affected data,

+ Added section 8,5 “Customer Service Reviews™- ISO requirement

SECTION 9:
+ Added new section 9.3 regarding Preventive Action.

SECTION 10:
s No revisions.

SECTION 11
¢ No revisions.

Attachments;
» Attachment I1b: updated corporate org chart
« Attachment VIII: revised to match the current Avalytical Guides.
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ATTACHMENT 1

Quality Control Calculations

PERCENT RECOVERY (%REC)

(MSConc — SampleConc)
TrueValue

YREC = *100

NOTE: The SampleConc is zero {0} for theL.CS and Surrogate Caiculations

PERCENT DIFFERENCE (%D}

%D = MeasuredValue — TrueValue £100
TrueValue

where: L
TroeValue = Amount spiked (can also be the CF or RF of the ICAL Standards)
Measured Value = Amount measured (can also be the CF or RF of the CCV}

PERCENT DRI¥FT

%Drifi = CalculatedConcentration — Theoretical Concentration 100

TheoreticalConcentrtion

RELATIVE PERCENT DIFFERENCE (RPD)

D——‘M*lOG

(R1+R2)/2
where:
Rl = Result Sample 1
R2 = Result Sample 2

CORRELATION COEFFICIENT (R)

iWi*(Xiwf)*(Yi—?")

f=]

CorrCoeff = 2 e 3
orrCeety \/(ZW,*(X,-X}ZJ*[ZW{*W““?)]]

i=t fenl

With: N Number of standard samples invelved in the calibration
i index for standard samples
Wi Weight factor of the standard sample no. i
Xi X-value of the standard sample no. i
X(bar) Average vahue of all x-values
Yi Y -value of the standard sample no. i

Yi{bar) Average value of all y-values
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ATTACHMENT I (CONTINUED)

Quality Control Calculations (continued)

STANDARD DEVIATION (8)

AVERAGE (X)

(X, - X)
T

= number of data points
= individual data point
= gyerage of all data points

Sx

n=1

1

number of data points
individual data point

RELATIVE STANDARD DEVIATION (RSD)

S

RSD = =*100
X

= Standard Deviation of the data points

= average of all data points



Quality Assurance Manual

ace Analytical Revision: 12.0

Page 61 of 75

: ATTACHMENT A

PASI - PITTSBURGH ORGANIZATIONAL CHART

Pace Analytical”
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PASE - CORPORATE ORGANIZATIONAL CHART

CORPORATE/MANAGEMENT STRUCTURE

Chief Executive Officer
Steve Vanderboom

VP Life Science Operation

Greg Kugp Administrative Assistant

Jan Hoviand

Minnesota Chief Dperating Officer VP Sales & Marketing Director, Quality, Safety & Training Chief Financial Officer
Operations Jack Dudlaghan Gragory Whitman Bruce Warden Hichae! Prasch
Kansas Lab Carofinas E
General Mgr. PN Sr.Generat Mgr.
David Neal Joff Graham _— ;
Lab Ops Regiona! Sales Mgr. 'l'&e‘;;ar;;c:‘\a!{);::gwe;( Purchasing Manager | | | Administrative Asst,
Sr, General Mg, Kansas & Pitsburgh Tim l-;arrisong Betty McGeol Vangt Par
Gabe LeBrun Pitsurgh Lab TN indyLab dohn Gerken
Asst.General Mgr. Sr. General Mgr.
! Harry Borg Karl Anderson
Regicnal Sales Mgr, Quiality Manager
Minnesota Jufie Trivedi \
) . . Director
Professional Services Gut C?"“S‘ dn MN Field Incéanam;hs 8 {nformation A _—
General Mgr. . Cj‘;eneraakfﬁgs‘. Generat Mgr. " r:en1 Kay Technclogy Esr;wn IRF;gCi‘Taier
Todd Michel Chris Weathington Don Stock Ichagl 1ing Diane Dumer aCYy MCLIRtoc
Training Program
X Regional Sales Mgr, Manager
gueﬁia |Rl,:,$ . ™ 1N Lab Guf Coast, Carobnas Melanie Metz
Robeer?e éimng;ne Generat M. & Puerto Rico
@ Sarah Cherney Jim Nelligan Sr. Financial Analyst Director
Safely & Erik Brown Human Resources
Wilab L WALzb Environmental Mgr. LoAnn Gl
General Mgr. Adam Netz
Nits Melbart Asst. General Mgr. eizsr
Steve Wiison Marketing Specialist
Supenvisor
EL Lab Witiiam Blawu
General Mgr.
Andre Ramanineff |~
Date-

Steve Vanderboom, Chief Executive Officer

Dec. 2008
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Hew.letbPackafd

5973 M5

Semivoa

Hewlett-Packard

5973 M6

Semivoa

Hewlett-Packard

5973 M7

Semivoa

Hewlett-Packard

5973 HP1

Volatiles

Hewlett-Packard

5973 HPZ2

Volatiles

Hewleti-Packard

5973 HP3

Volatiles

GO

Hewlett-Packard

5973 HP4

Volatiles

Hewlett-Packard

5890A GCA Pest/PCB

Hewlett-Packard

58G0A GCb

PCB

Hewlett-Packard

5890 Series I1 GCG

Herbicides

Hewlett-Packard

SR90A GCC

TPH/DRO

Hewlett-Packard

5890 Series I} GCP

Glycols/Alcohols

Hewiett-Packard

5890 Series II GCK

GRO

Thermoe Jerrell Ash

TTICAPGIE

ECP...l. Al

Trace Metals

Mercary L i

Leeman

PS-200 11 Hg 1

Meréury

Cetak

: Automated Spectrophotomelers

M-6100 Hg-2

Mercury

Lachat

QuickChem 8000

Wet Chem

SmartChem

Total Oreanic Carbon 0 000

Discreet Analyzer

Wet Chem

Ol Analvtical

Spectrophotometers &0

jdiééﬁﬁ' TR

. Wet Chem

Sequoia Turner

SP-850

Wet C h.ém

Hach

DRS5000

Wet Chem

| Perkin Elmer

._W.T?ii T

Solvent Extractor

' Dionex

.' ]AS.E.-.ZO{) : \

Soil Exiraction

Solid Phase Extractor

{ Horizon

Microwave Extractor

| SPE-Dex 3000XL. |

' 16644

1 Mars

i 230/60 . %

Soil Extraction

Ion Chromatograph

& Dionex

\ 1L.C20

T Aions
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" Radiochemistry Lab =

Carbon/Sulfur Analyzer T L S e R e e e
| LECO | ECI2 735- iOD j | Carbon - Sulfur
‘Moistare ANRIYSIS T e e e L e e R T
z Panametmc% i lmdée Senesz y i % Mositure

(Gamma Spectromeler: SRR I T e R
Canberra HP Ge Detector 20 IGCM4019 A (15647) Gamma Spec
Canberra HP Ge Detector 40% (GX5019 B (15648) Gamma Spec
Canberra HP Ge Detector 60% GC-6022 C (008) Gamma Spec
Canberra HP Ge Detector 20% GR-3521 D (Gamma Spec
Ortec HP Ge Detector 100% GEMIOOP4ST 1 {19623} Gamma Spee
Ortec HP Ge Detector 150% GEMI1008 2 (19625) Gamma Spec
Canberra Nal Unispec 1-4 Gamuma Spec
Gas Flow Proportional Counter S e R O A e T R

Berthoid (10 Detectors) LB770 } 10 (1 ‘:641) Radiochem

Protean ('78 Detectors) I\/EPC 96(}4 i1-38 Raéiochem

Liquid Scintillation Counter’ S T R e L e e
Parckard ! Benchtop LSL | '] Ti- Carb 29OOTR i ! Radlochem
Alpha Spectrometer _ G i
Canberra Canberra Alpha Analyst 1-24 (15645) Radlochem
Oxford-Tennelec | Tennelec Alpha Oav.ls 25-40 (15679 RddmLhem

‘Alpha Scintillation Counters N RER B RO R
Ludlum | Ludlum ] Moée 5000 Scaler | ALC Ra-m

‘Kinetic Phosphorescence Analyzer = 0 00 e G
Chemchek | KPA ] KPA-11 | Uranium
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&
PACE S0P No. Document Name
PGH-C-003 2 | Review and Verification of Data
PGH-C-001 0 | Sample Management
5-ALL-C-002 0 Bottle Order Database
PGH-C-006 3 Assignment of Project Numbers and Sasuple Identifications
PGH-C-008 i Subcontracting Analylical Services
PGH-C-00% 1 | Glassware Washing
PGH-C-012 0 | Customer Complaints
PGH-C-016 i Data Packages
PGH-C-017 i Waste Management & Disposal
PGH-C-019 A | Hood Face Velocity Measurements
PGH-C-024 0 | Cooler Tracking
PGH-C-025 0 | PADEP MCL Violation Reporting
PGH-LOG? 3 | Eror Correction Policy
PGH-L-003 0 | Incoming Work Policy
PGH-L-004 2 Signature Stamp Policy
PGH-L-005 0 | Commercial Dedication of Services and Supplies for Safety Prajects
PGH-C-002 1 Training of Laboratory Personnel
S-ALL-Q-001 7 | Preparation of Standard Operating Procedures
PGH-C-023 3 | Archiving Laboratery Documents
S-ALL-Q-002 2 Document Management
S-ALL-Q-003 2 Document Numbering Procedure
S-ALL-Q-004 4 | Method Detection Limit Studies
ALL-PGH-(-004 ¢ | MDL Addendum
ALL-Q-0G5 2 | Purchase of Laboratory Supplies {& Addendum)
ALL-Q-006 1 Receipt and Storage of Laboratory Supplies {& Addendum)
PGH-C-011 3 i Corrective Actions
PGH-C-020 1 Loghook of Logbooks
PGH-C-022 1 Spreadsheet Validation
PGH-C-(21 1 | Measurement of Uncertainty
S-ALL-Q-009 2 | Laboratory Documentation
S-ALL-0Q-010 2 | PE/PT Program
S-ALL-AQ)-011 i Audits and Inspections
S-ALL-Q-013 1 Support Equipment
S-ALL-Q-014 I Quality System Review
S-ALL-Q-016 3 | Manual Integration
S-ALL-O-018 2 | Monitoring Storage Units
S-ALL-Q-021 3 Subsampling (Sample Homoegenization)
ALL-Q-022 I ; Continuous Precess Iimprovement
S-ALL-Q-025 2 | Standard & Reagent Prep & Traceability
ALL-PGH-Q-025 0 | Standard & Reagent Prop & Traceability - Addendwm
S-ALL-Q-027 0 | Evaluation and Qualification of Vendors
S-ALL-Q-028 G | Use and Operations of Lab Track System
S-ALL-Q-029 0 | MintMiner Data File Review






